amateur 


Vol. 39, No. 8 


= 
AUGUST, 1971 
Aegina 0,69... Maltoure, to 
ti 
: Price 30 Cents 


A & R OUTPUT TRANSFORMER 


TYPE ED MID 


Primary impedance, 8,000 ohms ¢.t.;_ultra-linear 
screen taps, 43% tums: ult. secondary impedance, 
2,'8 and i5 ohms; power rating, 10 watts: fre: 
uency response, plus or minus 2 dB. ‘50 Hie. ‘to 


30 KHz; overall ‘size, 4¥e x 21/18 x 2% in: 
mounting centres, 2¥2 in. 
Few Only! Price $8.00. Postage Si. 


AMERICAN RECORDING TAPE 


(New, in sealed boxes) 
1500 feet, 7-inch, Acetate, 1¥% mil $3.50 
4200 feet, 7-inch, Acetate, 1% mil $250 
4200 feet, 7-inch, Mylar,” 1% mil... $3.00 
1200 feet, S%-inch, Acetate, 1 mil $2.20 
1200 feet, S¥-inch, Mylar, 4 mil, ... <. $250 
Postage 100, 
METERS 
MR2P METERS: square, face size 1%-in.,. M/Hole 
Ain, res, 93 ohms. O-1, 0-25, 0-250, and 
0.500 MA. Price $5.00 nett: 
‘MR2P METERS: 0-15, 0-30, 30-20 Amps. (Res. 
SOM/V). Price $6.50 nett, 
Price 


UMnar METERS: 0-15 volt DC, 0-90 volt DC. 


MR2P_ METERS: 0:50, 0-100, | 100-100, 0-500 uA. 
(Res. 800 ohms). Price $6.3 

MOGS METERS: New. Face size 3) 
Res. 120 ohms. 0-1, 0-5, 0-10, 


in., M/H 2%-in. 
020, 0.80, 


04100, 0-500 mA: Price $5.25 nett. Post. 20c: 
MOGS METERS RES.: 0-15, 0-30, 0-300 volt DC. 
Price $5.40 nett. Postage '20c. 


SWR 109 METER: Replacement. Price $9.50. Postage 
200. 


P25 "S" METER: Price $6.50 nett. 
Face size. 2¥zin., M/H 2¥e-In, 
0-1. 0:5, 6.50, 0-100, 0500 

Price $6.00 neit. Postage’ 20c. 


MASP METERS: Now. Face size 3¥s-In., M/H 2%:In. 
fies. 120 ohm (0-10, 6.50," 0-100, 0-506 
MA. Prico $6.75 neit. Postage’ 20c. 


MASP METERS: 0-50, 50-50, 0-100, 0-500 uA. Price 


$9.20 nott. Péstage 20c, 
MASTER METERS: Now. Model S21. Size 2) 
M/H2.In. C/A’ 80:50 uA. Plain face. 


$4.00 nett. 
MASTER METER! 


stage 20c. 
Now. Model $212 24F/498. Faco 
M/H 2¥in, C/R 4-1 mA. Plain 
$3.70 ‘nett. Postage 20c. 
MASTER METERS: Now. Model 212 24F/s02. 0.10 
volt AC. ‘Face size 3Me-in., M/H 2%in, 


Price ‘$4.50 Postage '20c. 
GREEN CAP CONDENSERS 
Sizes: 0.001, 0.0022, 0.0033, 0.0087, 0.0056, 


10,0068, 0.0082 UF Price 12c each. 


0.01, 0.022, 0.033, 0.039, 0.047, 0.056, 0.082 
UF, Price 15¢ each. 


Sizes: 0.1, 0.22, 0.33, 0.39, 0.47 UF. Price 18¢ each. 
1 uF, (200v.w.), 2 uF. (200v.w.). Price Se each. 


RESISTORS 


Ya watt 8¢ each, 1 watt 10¢ each. 


Sizes: 


LAFAYETTE SOLID STATE 
HA600 COMM. RECEIVER 


Five bands, am.. cw., s.s.b.. Amateur and Short 
Wave, 150 ‘to 400 KH2! and $50. KHz. to. 30 MHz 
FET front end. Two mechanical filters. Huge dial 
Product detector. "Crystal calibrator. Variable BFO. 
Noise limiter. S meter. 24 in. bandspread. 230v: 
ac/i2y. d.c.. neg. earth operation. AF gsin con: 
fol. Size: 15 x 9% x 814 inches. Weight 18 Ib. 
SAE, for full dotails. 
Price $199.50 net. 


LAFAYETTE HAB00. solid state, as above but Ham 
Band only. SS8-AM-CW. Price $195. nat. 


TRIO COMM. RECEIVER 
MODEL 9R-59DS 

Four-band receiver covering $50 KHz. to 30 MHz 
continuous, and electrical bandspread on 10, 15, 
20. 40 and’80 metres. 8 valves plus 7 diode circults 
4/8 ohm output and phone Jack. SSB-CW-AM, ANL, 
variable BFO. S$ meter, sep. bandspread dial, if 
455 KHz., audio output '1.5w., variable RE and AF 
gain controls, 115/250v." AG “mains. Beautifully 
designed. Size: 7x 15 x 10 in. With instruction 
manual and service data 

Price $178.50 including sales tax 


Speaker to suit, type SPSD, $15.30 incl. tax. 


“REALISTIC” DX150 
COMM. RECEIVER 


THE NEW PEAK HS-250 SPEAKER 


‘A completely new speaker designed to coniplement 
the best stereo equipment. Featuring a 10-Inch 
two.way woofer and mid range cone speaker with 
ferrite’ magnet and ‘a co-axial. 2'e-in..horn-type 
tweeter.” Resonant frequency 40. plus or minus 10 
Hz: frequency range, Fo-20,000 He.: maximum 
power, 25'watts; nominal diameter, 10 inchs mount: 
tng. diameter, 9:29/64 inch; voice’ coll "impedance, 
Sor 16 ohms; net weight, $5 oz 

in sound, fit the Peak HS:2501 


Priced st a reasonable $34.50. 


TELEPHONE INTER-COM. SETS 


For the best 


Postage S0c. 


Telephone Inter-communication | Set with signal 
bulb. two U2 ideal for children, “Price 
36.75, “Postage 0 

EGG INSULATORS 

For your Aerial. 8¢ each, 


VARIABLE CONDENSERS 


Single gang. 10-415 pF, Price $2.20. 


LOW PASS FILTERS 
‘A “Cobena” Low Pass Filter will fix T.V.1. Gut- 
olf, frequency, 30 MHz.; attenuation at’ 60° MHz. 
better than ''30 dB.; insertion loss, negligible 
Impedance $0.72 ohnis 

Price $11.50. 


Postage 10c, 


Solld state, four bands covering 535 KHz. 10 30 
Mite., Tully’ transistorised, "8W/CW/S88/AM board. 
f." 240y. ‘ne or t2v-" dio. operation. Product 


jector for S$B/CW plus fast and slow av.c.: 


lable pitch bf.0.; Illuminated electrical band 
iJ. fully calibrated for Amateur bands, cascode 
nt. for rt. and af; zener stabilised; 


liluminated S* meter; ‘built-in monitor 
Price $234.20 incl. tax 
Matching speaker to suit, 


BROADCAST BAND TUNER 
Locally made, Model 401 uses 
VF. Module "with a single trant 
‘An’ AGC voltage is developed ‘and appli 
ist LF. stage. High sensitivity Is 
a. ferrite rod, 8-in. long, 9/B-in. diam. 
150 uV.; bandwidth: @ KHz.; supply volt 
Supply, ‘current: 5 mA.; audio output voll 
1.0V. load Impedance: not less, than 47K. G 
in plastic box with dial. Ready to plug 
$25.00 nett. 


POCKET CRYSTAL RADIO 


Type R22, Set complete. Price $1.50. 


A.C. ADAPTOR—BATTERY SAVER 
Type PS64—240 volts to 6 or 9 volts, 300 mA. $12.50 
Type PS6&2—240 volts to 6 or 9 volts, 100 mA. $8.50 

Postage 20c 


NEW HEADPHONES AND MIKE 


Phones @ ohms, Mike 25 ohms 
Price "$15.75 


$13.60 


iad tO. tho 

ined. with 
sit 
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SOLID STATE STEREO AMPLIFIER 
8 watts rm.s. per channel. Input for magnetic, 
crystal and ceramic type hicrophone. PV. cart: 
ridges, tape ‘recorder Input and output, tuner In- 
put, store headphone jack. 

Reduced to $55.00. Postage $1.20. 


FIVE-CORE CABLE 


Telephones, etc. 
16 75c), or 20 yd. 


STEREO HEADPHONES 


‘fessional quality (well known brand). 
pads, standard stereo plug, 6 ft. lead, 
Price $5.75. Postage S0c. 


CRYSTAL CALIBRATOR No. 10 


Nominal range: 500 KHz. to 30 MHz. 500 KHz. 
xtal and, 250° KHz./500 KHz, BFO, Provides. hetero- 
dyne “output in steps of 1 MHz. Dial driven. by 
machine cut strip gears, calibrated, in. 2 KHz. div. 
Easily read to 250 cycles. Output spiked" appros 
1" sec. intervals, identifies beat note, Pow 
quirements: t2v. DC at 0.3. amp... 250 volts 
15 mA. This 8a precision Instrument. Complete 


with: crystal 
Price $23.50 


EXTENSION SPEAKERS 
Type 1530 Tubular Extension Speakers, 8 ohms, 
new. Complete with lead and two plugs 2.5 and 
35 mm. Price $4.30. Postage 20c 


5 x 5/0076. 
New. 100 ye 


Large 


RADIO SUPPLIERS 


323 ELIZABETH STREET, MELBOURNE, VIC., 3000 


Phones: 67-7329, 67-4286 


All Mail to be addressed to above address 


Our Disposals Store at 104 HIGHETT ST., RICHMOND (Phone 42-8136) is open Mondays to Fridays, 10.30 a.m. to 5.0 p.m., 


and on Saturdays to midday. 


We sell and recommend Leader Test Equipment, Pioneer Stereo Equipment and Speakers, Hitachi Radio Valves and Transistor 
Radios, Kew Brand Meters, A. & R. Transformers and Transistor Power Supplies, Ducon Condensers, Welwyn Resistors, etc. 
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Industry, as well as Radio Amateurs, uses relays for switchin 
Here 22 relay racks are being pre-wired for signalling of 
Melbourne railway yard. Each rack holds 231 transistor radio size relays. 


purposes. 


{Block by courtesy of V.R.) 


FEDERAL COMMENT: 


AN OPEN REPLY TO AN ANONYMOUS LETTER 


“Michael Owen, VK3KI, 
Dear Sir, 

Having perused Ron's (VK3RN) corres- 
pondence item in the July issue of 
‘Amateur Radio,’ | can only fully agree 
with his findings. 


The Institute is seeking an increase 
in membership—that is the impression | 
get from the various articles | read. My 
personal advice is, you are not seeking 
in the right area. There are many who 
would join the organisation if it would 
at least attempt to try to do something 
for them. | have spoken with Limite 
licensees on the question of the W.IA., 
but they have said that they would’ not 
join. They feel that the Institute serves 
only one class, and that it has done noth- 
ing towards fighting for better frequency 
allocations for them. 


The Institute has now worsened their 
image in their sight, in as much that you 
are willing in principal to allow an 
unskilled Novice on the h.f. bands, and 
the Limited licensee well knows of your 
opposition towards his gaining a fittle 
extra, If these people were allowed to 
operate on some of the hf. bands it 
might liven it up a bit, because they are 
quite dead at the moment. As far as | 
am concerned these people in most casos 
‘are more than technically qualified—the 
greater percentage being employed in 
the electronic industry as engineers and 
advanced technicians. 

Close your eyes if you dare—but let 
me warn you that it is in danger of 
starting an. organisation® totally divorced 
from you, then it will be too late for you 
to make amends. 

—A VERY FULL-UP CALL 


“This could [be] closer than realised.” 


Dear Mr. Anonymous Letter Writer, 

Unfortunately, as you did not put 
your name or address on your letter, 
I cannot reply to you personally. How- 
ever, as I think you have raised some 
important issues, I think that it is 
proper to reply to your letter through 
this magazine. I hope that you do not 
mind. 

At the outset, I would like to thank 
you for your interest in writing to me 
expressing your opinion. I think that 
is very good; it is really what, the 
Institute is all about. It’s task is to 
represent the Amateur Service in our 
country and obviously it can’t do this 
without knowing what Amateurs think. 
Of course I think T should also point 
out that the anonymous letter is usually 
the least effective way of expressing 
views. 

Having said that, may I join issue 
with you, Mr. ‘Anonymous Letter 
Writer, on’a number of things that you 
say in’ your letter as I am afraid that 
you have been misinformed on a 
number of points. 

You are right, of course, when you 
say that the Institute secks’an increase 
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in membership. The higher the percent- 
age of licensees that are members of 
the Institute, the more representative 
the organisation is of the Amateur 
Service and, at the same time, the more 
effective can be its representation. That 
is why I think that it is in all our 
interests for as many Amateurs as 
possible to be members of the Institute. 


But then you go on to say that you 
have spoken to many Limited licensees 
but that they feel that the Institute 
represents only one class of licence and 
has done nothing towards fighting for 
better frequency allocations for them. 
Your comment really surprises me. As 
I was a Limited licensee myself for ten 
years prior to 1967, I have always had 
a particular interest in the v.hf. 
spectrum, 

Mr. Anonymous Letter Writer, you 
seem to have overlooked the fact that 
the Limited licence was only introduced 
because of the representations of the 
Institute. You also overlooked the fact 
that a major portion of the Federal 
Council and Federal Executive's time 
in the last two years has been devoted 
to the International Telecommunications 
Union Space Conference which, as I 
write to you, is now in session in 


substantially affect 
his operating rights and privileges. 
You overlook also, that as a result of 
what the Institute has done, our country 
is one of the countries at ‘this Confer- 
ence that has taken up the cause of the 
Amateur Service. You also overlook the 
fact that as a member of the Region 3 
Association (which, incidentally, was 
formed as a result of the initiative of 
the Institute in 1968) the Institute is a 
substantial contributor to the costs of 
sending a representative, Tom Clark- 
son, ZL2AZ, of New Zealand, to Geneva 
as a member of the International Ama- 
teur Radio Union Observer team. 
‘There, he is our special representative 
at the Space Conference. 


You asked for “better frequency 
allocations". Yes, I know all about the 
6 metre band—you cannot win them 
all. But really, are you serious in 
seeking more vhf. spectrum? I have 
not noticed an overcrowding problem 
on either the 144-148 MHz. allocation 
or the 420-450 MHz. allocation. Have 
you? I am not sure that your letter 
makes your complaint completely clear. 


I think you really mean that Limited 
licensees “should be permitted to 
operate on bands below 52 MHz. Many 
people will agree with you, but I rather 
think that more will disagree with you. 
Of course, if you are a member of the 
Institute, it is open to you to attempt 
to persuade the other members of the 
Institute to adopt a long term policy 
in relation to the Morse qualification 
requirement. 

But, of course, the simple fact is that 
this is not just'a matter for the Aus- 
tralian Post Office. Australia, as a 


member of the International Telecom- 
munications Union, is bound by the 
LT.U. Convention, an _ international 
agreement between countries. That 
agreement specifies that a Morse quali- 
fication is required for Amateurs 
licensed to operate below 144 MHz., 
though in fact in Australia, this quali- 
fication is only required below 52 MHz. 

I am afraid that you have completely 
misconceived the present position in 
relation to Novice licensing. You also 
seem to think that I am_ personally 
“pushing” the Novice licence proposals. 
I am not. Neither I nor the Federal 
Executive have expressed any view at 
all on this matter. The policy of the 
Institute at this time is not to advocate 
the issue of a Novice type licence, but 
the Institute is having another look at 
this policy. The Federal Council has 
sought a report from a committee form- 
ed for the purpose and the Divisions 
are now seeking the views of members 
generally, That is the reason that I 
am not expressing any view on_the 
question of a Novice licence. As Fed- 
eral President, I feel that on this matter 
I should not,’ in any way, attempt to 
influence members to my particular 
view at this time. 

If, Mr, Anonymous Letter Writer, you 
area member (and you do not make 
this clear), then you ean and I suggest 
should, take part in Institute affairs by 
expressing your view. As I said at the 
outset, that is what the Institute is all 
about. I agree with you that we do 
need more Amateurs on the h.f. bands, 
I think we need more Amateurs on all 
bands, but I believe that the Institute 
has to be realistic. We cannot, even 
if we want to (and I do not suggest 
that we do), just go and change the 
International’ Regulations, The Insti 
tute can, however, make it easier and 
more attractive for the Limited licen- 
see to obtain a full licence. Do you 
remember, Mr. Anonymous Letter 
Writer, that the Morse code speed used 
to be'14 words per minute? It was 
the Institute that successfully sought a 
reduction of this speed to 10 words 
per minute. 

No, Mr. Anonymous Letter Writer, I do 
not think that neither I nor the Insti- 
tute has to make amends to the Limited 
licensees. We are not perfect and 
certainly we cannot expect all our 
members to be in agreement on every 
issue all the time, but I do think that 
the Limited licensee has no basis for 
thinking the Institute is not represent- 
ing him. 

Indeed, it may well be that the 
thinking ‘Limited licensee, who knows 
the real facts, could conclude that he 
should be a member of the Institute 
because of what it is now doing for 
him and because, perhaps, it could do 
even more, given more support by 
Limited licensees. 


Yours sincerely, 
Michael J. Owen, VK3KI, 
Federal President, 


Amateur Rav 
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ANGLE MODULATION 


LECTURE No. 14B 


Using sine waves, it is possible to 
illustrate the differences between ampli- 
tude, frequency and phase, and this has 
been done in Fig. 1. 

Fig. 1a shows a single sine wave at 
three different amplitudes. 

Fig. 1b shows three sine waves of 
the same amplitude and phase, but 
differing in frequency, 

Fig. Ic shows three sine waves of the 
same frequency and amplitude, but 
differing in phase. 

These three figures should be studied 
closely. 


FREQUENCY MODULATION 

When using an audio frequency 
voltage to produce f.m. it is the ampli- 
tude of the voltage which causes the 
carrier frequency to shift or deviate 
symmetrically from its assigned fre- 
quency pre-emphasis of 75 micro- 
seconds. However, in Australia for 
television sound the maximum devia- 
tion is +50 KHz. and audio frequency 
pre-emphasis of 50 micro-seconds. 

In the U.S.A. for fm. broadcast sta- 
tions the maximum deviation is +75 
KHz, and audio frequency _ pre- 
emphasis of 75 micro-seconds, however 
for television sound the maximum de- 
viation is +25 KHz. with an audio 
frequency pre-emphasis of 75 micro- 
seconds. 

Digressing for a moment; in the Aus- 
tralian mobile radio-telephone services 
in the frequency bands 70-85 MHz. and 
156-174 MHz,, as from 30th June, 1969, 
the maximum deviation permitted for 
angle modulated stations has been +5 


Bue (International maritime mobile 
hf, radio-telephone and __ existing 
PMG, subscriber services. were ex= 


cluded.) The reduction of deviation to 
st KHz, was made to enable 30 KHz. 
channeling of, mobile stations so that 
more “speech” type stations could be 
accommodated in the available spec- 
trum space. However, in January 1970 
the demand for fm: mobile services 
‘was becoming so great that stations in 
the same area had to share a common 
carrier frequency. 

It is proposed to use the Australian 
standards in the remainder of this 
lecture to avoid confusion. This means 
that the loudest passage of, say, a 
musical concert would cause the carrier 
to deviate +50 KHz. Thus the maxi- 
mum applied audio frequency modu- 
lating voltage produces the maximum 
frequency deviation of the carrier 
whilst the carrier amplitude remains 
constant. 

This is in direct contrast to amplitude 
modulation where the carrier frequency 
remains constant but the amplitude 
varies. 

Thus if one of the sine waves shown 
in Fig, 1a was applied simultaneously 
to an im. transmitter and an a.m. one 
it would produce a certain amount of 
frequency deviation in the fm. trans- 
mitter and a certain amount of ampli- 
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[© Continuing the series of lec- 
tures by C. A. Cullinan, VK3AXU, 
at Broadcast Station 3CS for stud- 
ents studying for a P.M.G. Radio 
Operator's Certificate. 
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tude variation in the am. transmitter. 
‘Then each of these characteristics would 
be varied if either of the other waves 
of Fig. la was to be substituted. 

Furthermore, it must be realised that 
in an fm, transmitter the frequency 
deviation depends entirely on the am- 
plitude of the modulating wave, not on 
its frequency, thus if we take two fre- 
quencies at random, say 200 Hz. and 
3,000 Hz., the carrier frequency devia- 
tion depends on the amplitudes of these 
frequencies. 

Now in ‘speech, music and sounds 
produced in nature, it is almost impos- 
sible to find a sustained sine wave, as 
almost all sounds are made up of many 
waves and produce complex waves. 
Our radio and television receivers 
recover such complex waveforms from 
the transmitted signal and the loud- 
speaker converts this into the motion 
of particles of the air, to produce sound 
waves which our ears can register and 
understand. 

However, so far in this discussion of 
fm. we have described only the man- 
ner in which an audio frequency volt- 
age, sine wave or complex, causes 
deviation of the carrier frequency and 
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this, on its own, would not enable 
intelligent signals to be transmitted as 
we must recover, in our receivers, the 
frequency components of the modula- 
ting wave. 

Therefore, in an f.m. transmitter the 
rate or frequency with which the 
deviation takes place is determined by 
the frequency of the modulating volt- 
age. Referring back to our previous 
example, let us assume that both the 
200 Hz.’and the 3,000 Hz. waves are 
at the ‘same amplitude, then each, if 
applied separately, will produce ‘the 
same amount of deviation, but in the 
first case the rate of deviation will be 
200 times per second and in the second 
case it will be 3,000 times per second. 

In the receiver the rate of deviation 
is recovered as the various audio fre~ 
quencies and the deviation is recovered 
as the amplitude or volume level of 
the signal. 

In Fig. 2a we see an audio frequency 
voltage in the form of a single sine 
wave applied to an fm, transmitter 
operating at 100 MHz, and of sufficient 
amplitude to produce 10% deviation. 
It will be observed that the carrier 
frequency varies above and below its 
unmodulated value of 100 MHz, by an 
amount which is directly proportional 
to the amplitude of the modulating 
voltage; in this case +5 KHz, 

The frequency deviation is known as 
f», and as mentioned earlier, its maxi- 
mum excursion is 50 KHz, ’ This does 
not mean that the’ total bandwidth for 
full modulation is 100 KHz., but is the 
value of twice the modulating frequency 


MOQULATING 
VOLTAGE. 


MODULATING 
VOLTAGE, 


AMPLITUDE 10% 
AMPLITUDE 100% 


el g 
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DEVIATION £5KNz DEVIATION. SOKNz 
FIG. 2 


Fig. 2 is not drawn for any particular audio 
freatlency, “Therefore if the audio frequency is, say, 
‘hen time is 1/100th second, for 1,000, Hz 
time is “iffooeth second. and tors say, iS Khe, 
time ig, 1/18.000th, second 
Fig. 2 shows that the deviation |e entirely, de. 
pendent on the amplitude of the modulating voltage, 
hot on frequency. 

It is the frequency of the modulating voltage 
which governs the rate at which the deviation takes 
Place, 

Modulation index equals deviation of fm. carrier 
divided "by" audio’ frequency” producing this “devia: 
ion. 
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SIDEBAND ELECTRONICS ENGINEERING 


To the list of Transceivers, available at reduced prices, are to be added two products of K.W. ELECTRONICS LTD. of 
England. Solidly built sets, as to be expected from British manufacture, the ATLANTA five-band Transceiver (a copy of 
the SWAN 500) and the KW2000B (which is built along the lines of the Collins KWM2), similar in appearance with the 
160 metre band added—the only Transceiver with that band covered! Both sets will arrive in August with their own AC 
power supply-speaker units, but in limited quantities. The same applies to the YAESU MUSEN Transceivers listed, so 
—Arie Bles 


better hurry to profit from the special offers and low prices. 


YAESU MUSEN 


FT-101 AC/DC Transceiver, with the latest 
modifications, improvements, etc. 


FT-200 with heavy duty power supply 
FT-DX-400 AC Transceiver de luxe .... .... 


FT-DX-401 AC Transceiver Shea de luxe 
with CW filter, WWV, ete. .... ... 


K.W. ELECTRONICS 
ATLANTA 500 watt P.E.P. Transceiver, with AC sup 


$350 
$425 


$465 


ply unit $500 
KW-2000-8 Sixband Transceiver, with AC supply unit $550 
ELECTRONIC KEYERS 
KATSUMI, Model EK26, with built-in monitor, 240V. 
‘AC operation, keying paddle attached, fully or 
automatic operation, with switching transistors a 
keying relay, speeds up to 65 w.p.m. ... .. $60 
ANTENNAS 
Hy-Gain TH6DXX Master Tri-bander $220 
Hy-Gain 14AVO Vertical ... $52 
Hy-Gain Hy-Quad, Tri-band Cubical Quad with gamma 
matches for single co-ax. feedline $130 
MOSLEY TA33Jr Tri-band Junior Beam $105 
Mosley MUSTANG Tri-band Beam, 1 kW. power $130 
NEWTRONICS 4-BTV 4-band Vertical ‘$60 
WEBSTER and MARK Helical Mobile Whips ‘$55 
VALVES AND TUBES 
CETRON 572-B 150 W. zero-bias linear amplifier 
triodes » a pair $45 
EIMAC 3-500-Z zero-bias triodes each $37.50 
All types of Transceiver Valves—you name them, we 
have them in stock. 
DIGITAL CLOCKS 
Caslon 24-hour, date and day of the week, 240V. AG 
sm post paid $25 


CRYSTALS 


FT-241 type, all Channels 0 to 79, 375 to 415 KHz. 
per box of 80 Crystals .... .... 


Sets of six FT-241 matched for filter use, 375 to 450, 
and 470 to 515 KHz. per set 


MIDLAND PRODUCTS 


The Type 13-710 one-watt Transceiver, 
available with crystals for 28.1, 28.2, 2% 
28.5 MHz. for the same price 


Type 23-1358 Field Strength Meter, with five ranges, 
tunable from 1 to 200 MHz., with telescoping whip 


Type 23-136 SWR-Power Meter, dual meters 100 micro- 
‘amp., very sensitive for low power but good for 1 
kW. maximum, up to 175 MHz., reads forward and 
reflected power simultaneously, 52 ohm impedance 


Type 23-126 SWR Meter, standard single meter type, 
52 ohm Impedance, with whip for field strength 
metering ... 


PTT Dynamic Hand Microphone, steel! case, 50K ohm 
impedance, excellent voice’ quality, no rocking 
armature type, with coiled cord and mobile use clip 


Table Model Dynamic Microphone, with PTT bar or 
lock switch, 50K ohm imped., a’ quality bargain at 


Same Table Microphone with built-in two-stage pre- 
amplifier, adjustable for up to 50 dB. amplification 


soon also 
8. 


Co-ax. Connectors, Midland types PL259, SO-239 
females with or without flanges, PL-258 double- 
ended female; per connector .... .. each 


Co-ax. Inserts for PL-259 for thinner co-ax. cable; each 


Midland S-watt Base Station Transceivers, eight- 
channels, 240V. AC, fully P.M.G. approved for 27.880 
MHz. operation, with S meter and power-output 
metering, including PTT microphone, with switch to 
be used’ as Swatt public address amplifier into 
separate speaker(s). All inclusive, only ... 


TRANSFORMERS 


Still a few types of the old stock of new NATIONAL 
Transformers left! 


S15 


$7.50 


8.4 oF 
each $37.50 


$10 


$20 


$10 


$15 


$25 


750 
200 


$100 


All prices quoted are net, cash with order, subject to alteration without prior notice, sales tax included in all cases. 
Postage, freight and insurance are extras, and transformers are heavy! 


SIDEBAND ELECTRONICS ENGINEERING voor ane sues 
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plus double the deviation; ie. if a mod- 
ulation frequency of 15 KHz. is applied 
to give full frequency deviation, then 
the bandwidth will be (2 x 15) + 
(2 x 50) = 130 KHz. This is shown in 
Fig. 2b which illustrates an audio fre- 
quency modulating voltage producing a 
deviation of +50 KHz. 

Note that Figs. 2a, and 2b are not 
drawn to the same scale, as 2b would 
be ten times the size of 2a if drawn 
to the same scale. 

The centre frequency of 100 MHz. 
has been used for ease in explanation. 
In Australia there would not be any 
angle modulated transmitter on this 
frequency, the nearest to it being the 
sound transmitter of television channel 
4 where the centre frequency is 100.75 
MHz. 

‘The effect of an inductance on an 
alternating current is to cause the 
current to lag 90° behind the voltage 
and the amount of the current will be 
dependent on the frequency of the 
voltage, the amplitude of the voltage 
and the amount of the inductance. 
Should the frequency be held constant 
then there will be an increase of cur- 
rent as the inductance is decreased. 

This may be restated by saying that 
it the inductance is held constant, then 
the current will increase as the fre- 
quency decreases. Mathematically this 
may be expressed as: I = E + (2nfL). 

It will be remembered from Ohm's 
Law that when two resistances are 
connected in parallel then the result 
ing resistance is less than the value 
of the lowest resistance. 

A similar state of affairs exists if 
two inductances are connected in par- 
allel as the resulting inductance will 
be less than either of the two induct- 
ances. 

Inductances are impedances, mainly 
reactive, and we can state the parallel 
resistances formula for impedances like 
this: Z = (Zl x Z2) + (Zl 4 Z2). 

‘We have stated above that one pro- 
perty of an inductance is to cause the 
current in an ac. circuit to lag behind 
the voltage and it is proper to consider 
that anything that can cause the cur- 
rent to lag behind the voltage may be 
considered to have the property of an 
inductance even if physically it does 


not resemble an inductance in any 
manner. 
We also know from ac. theory that 


the effect of a capacitance in an a.c. 
circuit is the opposite of an inductance, 
that is, a capacitance causes the current 
to lead the voltage. 

As mentioned earlier, a valve may 
be connected in such a’manner that it 
appears to be a reactance and the 
circuit may be arranged so that this 
reactance can be either positive or 
negative. 

Fig. 3 shows the circuit of a react- 
ance valve modulator. This reactance 
valve modulator will appear as an 
inductive reactance. 

Here briefly is the manner in which 
this occurs, 

The resistance R is made very large 
in comparison to the capacitive react- 
ance of condenser C and as a result 
of this, rf. eurrent from the oscillator 
tank circuit passing through R and C 
is essentially in phase with the voltage 
across the oscillator tank. This means 
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that the current through condenser C 
is in phase with the voltage across 
the oscillator tank circuit. 

Going back to a.c. theory, we re- 
member that the voltage across con- 
denser C will lag behind the current 
by 90° and it is this voltage which is 
applied to the grid of the valve. Now 
as the voltage on the valve grid varies 
so does the valve’s plate current in 
phase with the grid voltage; ie. when- 
ever the grid voltage decreases so does 
the plate current and vice-versa. 

It was stated above that the voltage 
across C is $0° out of phase with the 
current (lagging) and as the valve plate 
current is in phase with the grid volt- 
age (across C), then the valve plate 
current lags behind the oscillator tan! 
current by $0°, therefore the valve i: 
in effect, an inductance in parallel wi 
the oscillator tank circuit. 

The amount of plate current drawn 
by the reactance valve, and thus its 
effective inductance, depends on the 
grid bias of the valve. If the bias is 
changed by applying an audio frequency 
voltage to the grid of the valve, the 
plate current will vary in accordance 
with this voltage and so will the effec- 
tive inductance of the valve. As this 
inductance is in parallel with the oscil- 
lator tank inductance, the frequency of 
the oscillator can be varied in ampli- 
tude in accordance with the amplitude 
of the audio frequency voltage and the 
rate at which the oscillator frequency 
is varied will be governed by the 
actual frequency of the a.f. voltage at 
the grid of the modulator valve, 


REACTANCE VALVE MODULATOR 
© and f, phase shift network: C1, d.c. blockit 
condenser: C2. C3, by-pass condensers; RY, orl 
Teak; R2, cathode bias resistor: R3, screen’ drop- 
ing’ resistor: E. rf, input, voltage from oscillator 
tank" circuit. 


Thus an audio frequency has brought 
about frequency modulation of an 
oscillator valve by changing the in- 
ductance of the oscillator tank circuit. 

If the condenser C and the resistance 
R in the reactance valve circuit are 
inter-changed and the reactance of C 
is made far greater than the resistance 
of R, then the rf. current flowing 
through C and R will be 90° ahead of 
the rf. voltage across the oscillator 
tank circuit and the reactance valve 
will appear as a capacitive reactance. 

Therefore with an audio frequency 
voltage impressed on the grid of the 
reactance valve frequency modulation 
of the oscillator valve will be obtained 
by varying the capacitance of the 
oscillator tank circuit. 

In practice the phase shifts may not 
be exactly 90° and in practical trans- 
mitters two reactance valves may be 


used in push-pull, also negative feed- 
back may be employed. 

The amount of frequency deviation 
that can be obtained is not very great 
so that it becomes necessary to use 
considerable frequency multiplication 
to get the necessary frequency devia- 
tion. 

There is another way in which angle 
modulation differs from amplitude 
modulation. An amplitude modulated 
carrier frequency cannot be multiplied 
successfully because any multiplication 
also multiplies the sidebands and rend- 
ers them unintelligible. 

It is quite easy to amplitude modulate 
a carrier and beat or heterodyne it to 
another frequency because only the 
carrier frequency is changed. This is 
what happens in a superheterodyne 
receiver where an incoming amplitude 
modulated signal is heterodyned to an 
intermediate frequency for amplifica~ 
tion. It does not matter if the am. 
signal is double sideband with carrier, 
dsb, ssb, or is.b, 

However, an angle modulated carrier 
may be multiplied as well as hetero- 
dyned without difficulty. 

Let us refer back to Fig. 2, The 
centre frequency is 100 MHz. and the 
deviation is +50 KHz. Suppose we 
have an oscillator on 4 MHz. and re- 
actance valve modulates it to give a 
frequency deviation of +2 KHz, To 
put the carrier on 100 MHz, it will be 
necessary to multiply the 4 MHz. fre 
quency twenty-five times and this will 
automatically’ increase the deviation 
frequency of +2 KHz, to +50 KHz, 
Actually” a multiplication factor of 
twenty-five could be awkward to obtain 
but was chosen to make our figuring 
easy. 

‘As mentioned previously, the develop- 
ment of solid-state devices has resulted 
in transmitters in which the full devia- 
tion can be obtained at the carrier 
frequency by direct modulation of the 
oscillator which is at the carrier fre- 
quency (d.cfim.), and as a result of 
this the reactance valve modulator is 
rapidly dropping out of favour. 

One of the problems which occur 
when frequency modulation is derived 
by modulation of the oscillator is that 
the centre frequency of the oscillator 
may drift. (It is not usual to frequency 
modulate a quartz crystal oscillator 
although it can be done—if a crystal 
oscillator is to be used, it is more usual 
to employ phase modulation.) 

There are several methods of keeping 
the oscillator on its centre frequency, 
despite modulation, and there are sev- 
eral variations of' these methods. In 
one method a sample of rf, from the 
oscillator is divided down ‘to a lower 
frequency and compared to a quartz 
crystal oscillator. Stated simply, if the 
divided frequency and that’ ‘of the 
crystal are the same, then there will 
not be any difference between them. 
However, if the modulated oscillator 
drifts then there will be a difference 
between the divided signal and the 
quartz crystal frequency. This differ- 
ence can be extracted to determine if 
it is higher or lower than the crystal 
frequency, then amplified. It may then 
be fed to a two-phase electric motor 
which is geared to a small variable 

(Continued on Page 10) 
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P.e.p., Average Power, and Related Matters” 


When an Amateur picks up a cata- 
logue and locks at the power ratings 
of transmitters or amplifiers, it is more 
than likely that he will be confused, 
dismayed ‘or possibly convinced that 
manufacturers have double or triple 
ndards when it comes to power rat- 
ings. It is my purpose to clear up some 
of this confusion by discussing what 
some of the power ratings actually 
mean, 


The maximum input power that a 
transmitter can run is usually deter- 
mined by the final amplifier stage. On 
one hand we have the problem of not 
exceeding the tube capabilities, espec- 
ially with respect to dissipation. With 
the linear amplifiers that are used in 
ss.b. service, the maximum input is 
also limited ‘as to the amount of dis- 
tortion in the form of flat-topping that 
can be tolerated. 


As explained in the A.R.R.L. Hand- 
book, p.c.p. is an abbreviation for peak 
envelope power. P.e.p. is the power 
resulting with key-down operating con- 
ditions, or conditions that occur on the 
highest audio peaks. Thus, a p.ep. 
input of 100 watts means that the dc. 
input power to the amplifier would 
be 100 watts if the maximum allowable 
steady signal were applied, if someone 
whistled the maximum allowable sine 
wave into the microphone, or if a two- 
tone input were applied’ so that the 
peaks would just reach 100 watts. In 
many linear amplifiers (except class 
A), the dc. input power rises from a 
small value at zero signal input to a 
maximum with the drive signal applied. 
Also, if the amplifier is truly linear, 
the input signal and the output signal 
must be linearly related. 


Perhaps some numerical examples 
will help to illustrate some common 
situations. For our first example let 
us suppose that we have an a.m, signal 
with a carrier rating of 100’ watts. 
Assume that single-tone, _ sinusoidal 
modulation is applied so as’ to modulate 
the carrier 100%. Since the carrier 
amplitude doubles on modulation peaks 
with amplitude modulation, the input 
power on peaks will be four times the 
carrier value. ‘Thus the amplifier must 
have a p.e.p. input rating of 400 watts. 
‘The average input power with 100% 
modulation will be 150 watts, since 50 
watts will be supplied for the side fre- 
quencies. With a final amplifier stage 
that is 50% efficient, there will be 75 
watts of power dissipated in the final 
amplifier tubes, for a steady 100% 
modulated input. ‘Thus this final stage 
has the dual requirement of being able 
to handle a p.e.p. input of 400 watts 
without distortion and also of being 
capable of dissipating about 75 watts 
without overheating. Of course voice 
waveforms are not sine waves, and the 
average power figures given above are 
conservative as far as voice input is 
concerned. 


Reprinted from “QST," January 1971. 
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As a second example, let’s use the 
same amplifier rated at 400 watts p.e.p. 
and use it for ss.b. operation. If a 
single-tone input is used, the peak 
power input of 400 watts which would 
result could not be permitted to con- 
tinue for more than a very few seconds. 
The reason being that the input of 400 
watts would mean that the tubes would 
be dissipating 200 watts, which is be- 
yond the 75-watt dissipation rating pre- 
viously assumed. Fortunately, however, 
the nature of the human voice with its 
pauses and variations in amplitude is 
such that the average power input is 
far less than the peak power input. An 
average power dissipation rating of 75 
watts should normally be more than 
adequate for a 400-watt pep. ss.b. 
input. The ratio of p.ep. ratings to 
average dissipation ratings is often six 
or eight to one, which explains why 
many ss.b. transmitters must be tuned 
quickly, and why many are tuned up 
at a low level. 


As a third example let us take a 
linear amplifier that is used for c.w. 
operation. In effect, it is either full on 
or full off, depending upon whether 
the key is up or down. Obviously the 
transmitter is heating up when the key 
is down, and is cooling off when the 
key is up. The duty cycle is a measure 
of the percentage on time, and is con- 
siderably less than 50%’ for average 
c.w. operation. Such factors as pauses, 
spaces between dots and dashes, and 
letters and words are of course taken 
into consideration. Usually a linear 
amplifier will run hotter with a given 
maximum input on c.w. than it does 
on s.sb. because the usual duty cycle 
for c.w. is greater than it is for s.s.b. 
Because of this, many transmitters have 
c.w. ratings which are about 75% of 
their ss.b. ratings, 


As an example, the word “amateur” 
followed by a standard 7-unit space, 


hes a duty cycle of slightly less than 
50%. This is probably higher than that 
of an average text. A 40% duty cycle, 
with a maximum input of 400 watts, 
would mean an average power input 
of 160 watis, and a plate dissipation of 
80 watts at’ the 50% efficiency level 
previously assumed. Under such con- 
ditions, the transmitter, if rated at 75 
watts allowable dissipation, would over- 
heat somewhat, The key-down input 
should therefore be reduced to 75/80 
of 400 watts or 375 watts on c.w. as 
compared to 400 watts p.e.p. on ss.b. 


Much discussion over power measure- 
ment is heard on the air, and much of 
it is confusing. The term “d.c. input” 
is often used in connection with s.s.b, 
equipment. Without definition or qual- 
ification this term means little or noth- 
ing. When one talks into a microphone 
connected to a s.s.b. transmitter with 
a typical linear amplifier, the amplifier 
plate-current meter fluctuates from its 
resting value to peak values which are 
much higher, How high these peaks 
actually go depends on the voice wave- 
form; what we read on the plate meter 
cepends on the meter characteristics. 
It is often assumed that the highest 
meter reading is one half of the actual 
peak value, but this could be in error 
by a large factor. Actually an oscillo- 
scope in the transmitter output circuit 
is the only accurate method of measur- 
ing peak power. A well set up two- 
tone measuring system as described in 
the A.R.R.L. Handbook is another 
method. 


To summarise, both p.e.p. and aver- 
age power values of input should be 
measured and understood in order to 
assure that the station transmitter is 
operating properly and within legal 
limits. Normally the s.s.b. peak power 
rating is the largest, with the cw. rat- 
ing close behind, and the am. carrier 
rating only about’ 25% of the s.s.b. pep. 
rating. 


We would again 
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PRACTICAL V.H.F. AND U.H.F. COIL-WINDING DATA* 


Complete Details on Inductors from 2 Nanohenries to 1 Microhenry 


This article contains computer gener- 
ated data for building inductors from 
2 to 1,000 nanohenries (1 nanohenry 
equals 0.001 4H.). Since no calculations 
are involved, it is a simple matter to 
scan the tables and select the inductor 
that best meets your particular requit 
ments. The first part of the article 
describes single-layer solenoids from 
10 to 1,000 nH; the last part describes 
straight-wire inductors above a chassis 
that range from 2 to 100 nH. 


V.ILF, INDUCTORS 

Many v.hf. experimenters have de- 
veloped a sixth sense for winding r.f. 
coils—they've had to, since there does 
not seem to be any convenient coil 
winding data for this part of the spec 
trum. (The ARR. Lightning Calcu- 
lator stops at 1 4H. and the Allied Coil 
Winding Calculator stops at 0.1 4H.) 

‘The typical design procedure is to 
wrap some wire around a pencil (a 
coil form is also permitted) and trim 
the coil to resonance with the aid of a 
grid-dip meter and fixed capacitor. 
However, it takes a fair amount of ex- 
perience 'to select the proper wire size 
and coil diameter that will give the 
desired inductance and still have 
reasonable Q and low capacitance. 

Tables 1, 2, 3 and 4 describe coils 
of 1 to 10 ‘turns wound with an inside 
diameter of \” to 4”.+ Because of their 
size, these coils are especially attractive 
for ‘use with solid-state receivers and 
transmitters. 


DESIGN PHILOSOPHY 

The goal is an inductor that has high 
Q, low capacitance and compact size. 
Low coil capacitance means the induc- 
tor will have a high self-resonant fre~ 
quency, and therefore a more useful 
frequenicy range. This can be achieved 
by a single-layer solenoid with ade- 
quate turns spacing. A good rule of 
thumb is to have a space equal to the 
wire diameter between adjacent turns 
with coil length about 1.5 times the coil 
diameter. The result is'a coil with low 
capacitance and reasonable Q. All coils 
computed in the tables have turns spac- 
ing equal to the diameter of the wire 
used; as a check, the overall length of 
the coil is also given. 

‘Those coils whose length is 1 to 2 
times diameter are shown in bold type 
since they are considered to be 


“Reprinted from “Ham Radio," April 1971. 
+The tables were computed from the formula 
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4.50 +101 
where L is inductance, D is coil diameter and 
1 is coll length. This formula approximates 
the low-frequency inductance of a coil’ in 
free space. However, after building a few 
colls and measuring their Inductance with a 


Boonton 250A. RX meter at 100 MHz. it 
appears that the error is only 10% for most 
colls. 
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optimum. By scanning the tables you 
can see that any inductance can be 
obtained by an optimum coil. 

All calculated inductances were 
rounded off to the nearest 10 nano- 
henries. This means that the error of 
values below 30 nH. will be +5 nH. 
This seemed sufficient since adjacent 
objects will introduce errors into the 
free-space design anyway. Below 10 
nH. it is usually easier to build straight- 
wire inductors. 


USING THE TABLES 

The tables are intended for air-core 
coils whose dimensions are indicated 
in Fig. 1, Each table describes coils 
wound with a different inside diameter. 
Wire size and number of turns are 
specified along the edge of the chart. 
‘The data within the table is inductance 
in nanohenries (on top) and coil length 
in inches (below). The use of the 
inductance tables is best illustrated by 
several practical examples. 


Fig. 1.—Alr-wound coil showing 
construction. dimensions. 


Example 1: 

What is the inductance of 5 turns of 
No. 18 wire, 0.25” diameter, wound 
with spacing equal to wire diameter? 

From Table 2, opposite No. 18, and 
below 5 turns, you find this coil has 
90 nH. inductance and is 0.44” long. 

A coil of given inductance can be 
easily designed by scanning the opti- 
mum regions (bold-faced type) of each 
table. If the exact value is not found, 
the inductance may be mentally inter- 
polated by changing the turns by a 
fraction or by compressing or expanding 
coil length. 


Example 2: 
A 50 nH. coil is required for a 20-w. 
transmitter. (Possibility is given first, 
then a comment.) 
0.125” diam., 5 turns No. 24. 
Poor choice at this power level. 
0.250" diam., 4 turns Nos. 12 or 14. 
Fair choice, only slightly out of 
optimum region. 
0.250" diam., 34 turns No. 16. 
Marginal at this power level. 
0.250” diam., 3 turns No. 18. 
Marginal at this power level. 
0.375" diam., 2.7¢ turns No. 10. 
‘Good choice. 
Finstead of winding fractional turns, the coil 


may be wound with 3 turns and “stretched” 
to the desired inductance. 


0.375" diam., 2.7 turns No. 12. 
Good choice. 

0.375" diam., 2.3 turns No. 14. 
Good choice. 

0.500” diam., 2 turns No. 10. 
Good choice. 

0.500” diam., 2 turns No. 12, 
Good choice. 


Example 3: 
Same 50 nH, coil as in Example 2, 
but this time it is required for a re- 
ceiver. 
0.125" diam., 5 turns No. 24, 
Good choice, compact size. 
0.250" diam., 3.5’ turns No. 16, 
Good choice. 
0.250" diam., 3 turns No. 18. 
Good choice. 
0.375" diam., 2.7 turns No. 10. 
Good choice, but large size may 
add too much capacitance to the 
circuit. 


U.ILF, INDUCTORS 

As you can see from Tables 1, 2, 3 
and 4, it is impractical to wind’ coils 
less than 10 nH. For less than 10 nH, 
the inductance of a straight piece of 
wire is sufficient, Quarter-wavelength 
resonators are common in microwave 
work and may be considered as an 
inductance in parallel with distributed 
capacitance, 

Full-sized quarter-wave _ resonators 
are useful above 1 or 2 GHz. because 
of their convenient size and high Q. 
But at 432 MHz. or even 1296, the 
designer may want a more compact 
resonator. This can be accomplished 
by shortening the length needed for 
quarter-wave resonance and making up 
for the decreased inductance by adding 
external capacitance. 

Obviously this is a design trade-off 
resulting in a lower Q, since Q = X:/R, 
and decreased inductance means low- 
ered Q. However, you have gained 
more compact size: e.g. 432 MHz. tank 
circuits may be built’ 1 or 2 inches 
long as compared with a full quarter- 
wavelength of 7 inches. You have also 
avoided an impedance-matching prob- 
lem since connecting circuitry will 
usually be capacitive anyway. 

In a transistor tank circuit the col- 
lector capacitance, tuning capacitor and 
coil capacitance are combined. Output 
is taken by either capacitor-divider 
coupling, transformer coupling or tap- 
ping down on the coil. (Motorola has 
an excellent application note for rf. 
transistor design.’) 

(Continued on Page 9) 
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Se 55 25 16 12 08 08 07 06 05 05 

= 4 9 4 19 mt 344550 

TABLE 1.—Coil data for 0.125 Inch diameter air-wound coils. 5 on a a a Sri ee See gd ad 

(Bold-face values represent optimum designs) 55 25 18 12 08 08 07 08 OS O5 

40 1s om 8B 

#0 02 o4 O08 OF OS 11 i2 14 18 18 

54 25 15 12 10 08 oF O08 O5 OS 

Wir Number of Turns rn ea? 

(Tne SE Season SE Cet) 2 02 03 05 06 G8 08 11 13 14 16 

54 25 18 12 10 08 OF 08 OS O5 

2 10 20 5s 7 8 10 12 130 oH, ott for Sere seem ol 

024 0.40 0.73 089 1.05 1.21 1.97 1.54 Inch @ 01 03 04 06 O7 09 19 11 13 14 

4 100 TM (9 110 130 150 oi. 54 25 16 12 10 08 07 08 05 05 

0.18 0.32 058 0.71 083 0.95 1.08 1.22 thc Ora Lait ak. Yard ease eee 

6 10 70 6 80 100120 140170 nH 16 Of 03 04 05 OF 08 o8 10 12 13 

0.15 0.25 048 0.56 0.05 0.76 0.85 0.87 finch 83 23 16 12 10 08 o7 08 03 O85 

1% 10 0 7 90 120 140 170190 oH, mR eS let ce ae 

0.12 0.20 036 044 052 0.60 0.69 0.77 Inch 4 TH edd Seo ES a 

a 10 90 3 100130 N60 tao 0 a 53 25 18 12 10 08 07 08 05 O85 

eee Sa ee Oe oe 7 35 2 33 41 5575S 

2 10 0 e228 by-4 fet m Of 02 OF OS 086 OF 08 99 10 14 

0.08 0.13 023 0.28 0.53 038 043 0.48 fc 83 23 fe 32 38 Oe 07 O8 os os 
m1) 0 100 130 170 210 250-290 nH, 

7 7 2 as 6 7 8 oot 

0.05 0.10 O18 0.22 0.28 0.30 0.34 0.38 Inch Pere ath ere ton Sages 

eee PaO A a 8 ead ep 

TABLE 2—Coll data for 0.25 inch diameter alr-wound colls. ae season! Gh Ron 

(Boldface values represent optimum designs) mM 04 02 03 04 05 07 08 089 10 

$2.25 18 12 10 07 08 05 Os 


4 10 4070400130 170200240 310 nH 
0.19 032 0.45 0.88 0.71 0.83 0.96 1.09 135 Inch 
16 10 40 7040150 190-290-270 360 nH 
O15 025 0.36 0.48 0.56 066 0.76 0.86 0.97 1.07 Inch 
10 40 go t30 70220 320 37 420 nH, 
0.12 0.20 0.28 0.38 0.44 0.52 0.60 0.62 0.77 0.85 Inch 
2 10 90 140 190 250310360 42090. 
0.10 0,16 022 0.29 0.35 O42 O48 054 0.61 067 Inch 
2 50 100 160 220 780350 420490560 
0.08 0.13 0,18 0.23 0.28 0.33 0.38 0.43 048 0.53 Inch 
2% 2060110170 240320400480 50650 nH 
0.06 0.10 0.14 0.18 0.22 0.25 0.30 0.34 038 0.42 Inch 


TABLE 3.—Coll data for 0.375 inch diameter alr-wound coils. 


Cian eee omni OM OF caer) 
19 20 «5080120180 200 250 290 390380. 
Oat O81 O71 082 1.12 1.52 153 1.73 183 214 Inch 
1220 50 9014010230290 380380490 
024 040 057 O73 089 105 121 137 154 1.70 Inch 
14 2080100180210 26020 380440500 
049 032 045 0.88 0.71 083 0.96 109 122 1.35 Inch 
16 2060110170240 300 370440510580 nH. 
O15 025 0.35 0.45 0.56 0.65 0.75 086 O87 1.07 Inch 
18 207013019027 3404205005906. 
042 020 0.28 036 044 052 060 069 0.77 0.85 Inch 
2 20 79140210300 3008058069070. 
040 0.16 022 029 035 042 0.48 O54 O61 0.67 Inch 
20 80 150 240 340440550 660780 900 nH. 
008 0.13 0.18 023 028 033 0.38 043 0.48 0.53 Inch 
2% «20-8 160-260 370490620750 890 1030 nH. 
0.05 0.10 0,4 0.18 022 025 0.30 0.36 0.33 042 Inch 


TABLE 4.—Coll data for 0.5 inch diameter air-wound coils. 
(Bold-face values represent optimum designs) 
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TABLE 5.—Inductance of wire 0.25 Inch above a ground plane. 


(Upper value is Inductance in nH., middle value is capacitance 
fin’ pF, lower value Is self-resonant frequency in GHz.) 


Wire 

Sie 05 10 15 20 4048 
200417 a 32 8 8 

2 0g 08 12 i4 16 18 
Kee 08 07 08 05 
4 19 a ey 

4 os 07 i142 14 16 
1 48 08 07 08 05 
1s om a re} 

6 os 08 Oo 14 13 1a 
1713 08 07 06 05 
7 to wk 

8 o4 08 O7 G9 10 14 13 14 
17° 13 10 08 o7 08 O05 05 
eT 

10 o4 05 OF O08 09 44 12 19 
17 13 10 08 07 08 OS O85 
2 2 3 Mm 5S tT 

2 o4 05 08 OF OB 10 14 12 
17 12 10 08 07 06 O05 O85 
2 M0 © 8 8 8 om 8 

“ 03 05 O68 oF o8 of 19 14 
17 12 10 08 07 08 OS O08 
mm 33 42 S161 778g 

1 03 04 05 G&S o7 OB o9 14 
17°12 10 08 07 06 05 O05 
2 35 «(4S SS GSTS 8S 

8 03 04 05 Of o7 o8 o9 10 
rae IS 08 07 06 0S 05 
2 3 48 sag 7100 

20 03 O4 O05 O08 OF OF 08 09 
17 12 18 08 O7 06 05 O85 
2 0 St 8 73 Bt 8S 106 

2 03 04 G4 O05 08 oF o8 o9 
17 12 19 08 07 06 05 05 
3) 42 S465 789100112 

Ey 03 03 o4 oF 08 o7 o8 o8 
17 12 10 08 07 06 05 05 


TABLE 6.—Inductance of wire 0.5 inch above @ ground plane. 


(Upper value is inductance in nH.. middle value is capacitance 
VPP pe ower ‘value is selfresonant’ frequency ‘in Ghz) 
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Tables 5, 6 and 7 contain computed 
data describing a wire of diameter D 
and length L, spaced height H_ above 
a ground plane as shown in Fig. 2.$ 
Wire size, height above ground and 
length in inches are specified along the 
edge of the inductance tables. The 
data within the table is inductance 
(nH.) on top, capacitance (pF.) in 
the ‘middle, self-resonance (GHz.) on 
the bottom. As before, the use of these 
tables is best illustrated by several 
typical examples. 


Fig. 2.—Length of wire above a ground plane 
exhibits both ‘Inductance and capacitance. 
Bimensions are "used to calculate values. 


The inductance values shown in Tables 5, 6 
and 7 were calculated from the formula 


L = .0116967 (log 4H/D + log 4) 
+ 00508 (B-A + U15 
+2H+D) 
2 


where A= 1 +91? + D? 


4 


B=1+ Vi? +4H? 


H (permeability) = 1 


‘Skin effect, because of its very small value, 
was neglected, The capacitance of the straight 


Wire "above "a ground plane was calculated 
from 
~ Tel 
Tn (4H) 
. 


where ¢ is permitivity. As a check, capaci- 
rements Were made -on a’ Boonton 
atl GHz. Reading: 


ease -mensured 
was within 20% of that calculated from the 
computed inductance and capacitance. It. is 
also gratifying that there, is some correlation 
between the computed LC resonant frequency 
ghd’ retonance of quarter-wave transmission 
ines. 


Example 4: 

What are the characteristics of a 
2” length of No. 10 wire, spaced 0.25” 
above a ground plane? 


From Table 5, a 2” length of No. 10 
wire has 21 nH. inductance in parallel 
with 0.7 pF. Self-resonant frequency 
1.2 GHz. (1200 MHz.) 


DESIGN PHILOSOPHY 


A quick scan of Tables 5, 6 and 7 
reveals some interesting phenomena 
that should be kept in mind when 
laying out circuits. For example, mov- 
ing the inductor closer to a ground 
plane increases its capacitance. Not so 
obvious is the fact that this also de- 
creases inductance. The inductor and 
the ground plane may be considered 


capacitance InoueTANCE 
c fy 
over tn 
fad FREQUENCY 
M : 
00 we 
os CS is, 3 
os i br 4 
oe ‘ 
or 200 , 
So s00 : 
tow an ‘om 
a 
‘3 ape * 
2 wo : 
os 4 
> aud 0 
wt az 
ee % 
os no. » 
v0 ” 
oe 
ue 10 mm 
* es 10 
© » o 
= 30° 30 bed 
« “ Ra 
Ps 
© = ct be 
feo 
is = PO Mw he 
° rm 
Fe com 
ow mit ry 


Fig. 4 


Resonant-Irequency nomograph may be used to determine capacitor and inductor values over range 


from 20 to 6,000 MHz. The example Indicates that 20 nH. will resonate at 425 MHz. with a 7 pF. capacitor, 


Wire Longth (Inches) Wire Length (Inches) 
Sie 05 10 15 20 25 30 35 40 45 50 Sie 0S 10 15 20 25 30 38 45 $0 
ae ee ee ee ee ee ee 6 15 2 Mf 4 55) G5 7S 8G. 
2 oF 03 04 06 O7 O89 10 14 13 14 pF, “@ 01 02 O3 04 05 08 OF 07 O8 09 pF. 
7430 19 43 10 08 o7 08 O08 oS Gti 62 28 18 13 10 08 07 06 OF O05 Ge 
$e uie) yes 590. Usr cas) Jae. (80) 6?) ani: 7 168 2 37 47 $8 69 89) t t02 nl. 
4 (Ot (oa: (GA 165] 67) (08) (U8 84h f2. 43 pF. 16 01 02 G3 04 O04 O05 06 07 O8 09 pF. 
69 30 18 13 10 08 07 0&6 O08 O05 GHz 6} 28 18 413 10 08 07 06 OF OS GHz 
4 10 18 2 33 a a9 ST 73 nil 7 37 2 39 50 62 73 3 96 108 ni. 
6 0f O2 04 05 06 O07 08 10 11 12 ® 01 02 OS 03 Of OF 08 07 O08 of pF. 
87 28 18 13 10 OB 07 06 08 OS 60 27 17 13 10 08 07 06 OF 05 GHz 
4 19 2 36 mk 53 St 7B 8 18 30 41 53 65077 tOY 148. 
@ Of o2 03 05 06 07 OB 09 10 14 m of 02 G2 03 O4 O5 06 06 OF 08 oF, 
65 29 1B 13 10 08 O7 06 O5 O05 59 27 17 13 10 08 07 08 05 05  Gliz 
5 19 2 0 39 4B OST SS wt 8 19 3 44 58 69 81 of 807119 nl. 
of 02 03 04 OS O08 OF 08 09 14 oi 02 62 03 O4 05 05 O06 OF DB oF. 
64 28 18 12 10 08 o7 96 O05 05 58 27 17 13 19 08 o7 06 05 O85 
5 4 2 tt tho 8 2 33 48 659 72 8592105 
2 01 02 03 O4 O05 O08 oF Of 08 10 2% O01 Of 02 03 O4 Of 05 O08 OF OF 
63 28 18 13 B 07 06 O05 05 58.27 47) 18. 10. 08 07) 98 (95 05 


(Upper value Is Inductance In ni. middle value is capacitance in pF., lower value is self-resonent frequency in GHz.) 
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to be a transformer with a shorted 
secondary. Hence, increased coupling 
results in less inductance. It turns out 
that the capacitance changes more than 
inductance, and the net result is a 
lower resonant frequency. 

Moving the inductor away from the 
chassis will raise the Q. Beyond a 
height of one inch, however, the com- 
puted L and C rapidly approaches the 
free-space inductance as a limit, and 
the law of diminishing returns applies. 

Considering the resonator as a trans- 
mission line, its characteristic imped- 
ance is Zo /C. Thus, moving 
the quarter-wave resonator too far 
from the chassis will raise its imped- 
ance to match the approximately 377- 
ohm radiation resistance of space. Then 
the resonator will then behave more 
like an antenna than a resonator. 

Adding additional ground planes at 
right angles to form a co-axial cavity 
around the wire lowers the resonant 
frequency by about 10%. This implies 
that L and C have changed by more 
than that amount since they move in 
opposite directions. An estimate of the 
inductance and capacitance of a co- 
axial shielded wire can be made by 
considering it simply as a wire that is 
closer to a single ground plane. 

U.hf, resonators. are usually made 
from the larger diameter wires, but 
data for wires smaller than No. 18 is 
included mainly for estimating com~ 
ponent-lead inductance. The resonant 
frequency given in. the table sets the 
upper limit at which the inductor may 
be used; above resonance it acts like a 
capacitor, The inductor should be 
chosen so that with the added external 
circuit capacitance the LC combination 
will resonate at the desired frequency. 


Ye 


Eig. 8—Typleal 425M 
Effective clrcult capacitanc 
Will resonate with 1 nM 


Example 5: 

It ig desired to design a transistor 
tank circuit for 430 MHz. as shown in 
Fig. 3. The transistor has an output 
capacitance of 3 pF, and the two 
impedance-matching Variable capaci- 
tors are assumed to present an average 
capacitance of 4 pF. at the collector. 
‘Thus, total capacitance will be 7 pF. 
plus ' inductor capacitance. An LC 
nomograph (Fig. 4) indicates that 20 
nH. will resonate with 7 pF. at 425 
Miz, 

The data for No. 14 wire spaced 0.25” 
above a ground plane (Table 5) shows 
that a 14” length has 17 nH. inductance 
and 10.5 pF. capacitance. Therefore, 
the tank circuit consists of 19 nH. in 
parallel with 17.4 pF. and has a mid- 
range resonance of 424 MHz. 
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SUMMARY 

It is one thing to design on paper but 
whf, and microwave work always 
require a certain amount of “cut and 
try”. The approximations made and 
factors ignored in this article would 
probably send chills up the spine of 
a physicist. However, physicists don't 
have to design equipment and make 
things work. 

Each piece of equipment is a unique 
problem. Armed with basic data and 
some mental fudge factors, the designer 
can obtain a quick solution of reason- 
able accuracy. Compared to that, an 
exact calculation is usually impractical. 
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UNDERSTANDING AMATEUR RADIO 
Publisher: A.RR.L, Cover price SUS2.50 


Amateur Radio has something to interest all 
types of people. Amateur Radio also provides 
a. training ground. whereon newcomers can 
Tearn’ Electronics and Communieations  prin= 
ciples and practice. “Understanding Amateur 
Radio” takes the newcomer through from frst 
principles to a complete and quite elaborate 
Station in a clear and concise manner. See 
the Secretary ‘of your Division for this and 
many other interesting titles, or write to 
Federal. Executive.—VKSASC. 


ANGLE MODULATION 


(Continued from Page 5) 


condenser, connected across the oscilla- 
tor tuned circuit and this brings the 
oscillator back on its centre frequency 
if it drifts. 

In another method the two-phase 
motor is replaced with an automatic 
frequency control (af.c.) which pro- 
duces a voltage whose polarity depends 
on the direction of the oscillator drift 
and the amplitude is governed by the 
amount of drift. This voltage is applied 
as bias to the grid of the reactance 
valve modulator or to the varactors 
if they are being used to derive the 
frequency modulation. 

As has been stated, it is diMcult to 
frequency modulate a quartz crystal, 
but the Marconi Co. developed a method 
using a quarter wave transmission line 
between a reactance valve modulator 
and a quartz crystal. The crystal oscil- 
lates at 1/24th of the carrier frequency 
and the reactance valve modulator is 
capable of swinging the crystal fre- 
quency +3.125 KHz. When the crystal 
frequency is multiplied twenty-four 
times to obtain the carrier frequency 
the deviation is +75 KHz. There is f.m, 
sound broadcasting in Britain and +75 
KHz. is the maximum deviation per- 
mitted. 


(to be continued) 
ERRATUM 
Re article “Angle Modulation,” Lec- 
ture No. 14A, in July 1971 “AR.” 
page 9, column 1, second complete 
paragraph: The cut-off frequency should 
read 7) KHz, not 1} KHz, 


BRIGHT STAR CRYSTALS 


FOR ACCURACY, STABILITY, ACTIVITY 
AND OUTPUT 


SPECIAL OFFER-— 
STANDARD AMATEUR CRYSTALS 


STYLE HC6U HOLDER, FREQUENCY RANGE 6 TO 15 MHz. 
0.01% 

| 0.005% $5.50 

Prices include Sales Tax and Postage 


COMMERCIAL CRYSTALS 
IN HC6U HOLDER, 0.005% TOLERANCE, FREQUENCY RANGE 6 TO 15 MHz. 
$6.00 plus Sales Tax and Postage 


$4.25 


Write for list of other tolerances and frequencies available. 
COMPREHENSIVE PRICE LIST NOW AVAILABLE—WRITE FOR YOUR COPY 


New Zealand Representatives: Messrs. Carrell & Carrell, Box 2102, Auckland 
Contractors to Federal and State Government Departments 


BRIGHT STAR CRYSTALS PTY. LTD. 
LOT 6, EILEEN ROAD, CLAYTON, VIC., 3168 


With the co-operation of our overseas associates our crystal 
manufacturing methods are the latest 


Phone 546-5076 | 
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V.H.F. METEOR SCATTER PROPAGATION 


Hints on using Meteor Trail lonisation for Six Metre DX 
WALLY WATKINS,” VK5ZWW (ZL2TCW) 


In most textbooks towards the end of the chapter dealing with v.hf. 
propagation, reference is made to the esoteric forms of communication. 
However one look at the table, which shows antenna power and receiver 
capabilities necessary for these forms, usually puts paid to any idea 


Meteor scatter is no mode for the 
casual operator. However, it is within 
the grasp of all v.h.f. operators in 
Australia who have reasonable gear, 
ample patience and operating skill at 
both ends of the path. 

Since August 1970 experiments and 
tests have been carried out to de- 
termine power levels and antennae 
required for meteor scatter in Aus- 
tralia, The path Tennant Creek, N.H., 
and Adelaide, S.A. was used for 
primary evaluation, the distance being 
1,100 miles, Antennae and receiving 


set-up was similar at each end of the 
path but transmitter power was 
different. 


As is generally known, the meteor 
signal is reflected, not from the particle 
itself, usually the size of a grain of 
sand, but from the stream of ionisation 
left by the meteor as it is heated and 
vaporised by friction with the atmos- 
phere.' This takes place in the E layer, 
about 100 km. above the earth, so that 
distances worked closely correspond 
with those of Es propagation. 

It must be pointed out at this stage 
that there are two sets of condition: 
existing for meteor scatter propagation 
Firstly random meteors exist through- 
out the twenty-four hours peaking to 
a maximum at 0600 local sun time and 
dropping to a minimum at 1800 hours. 
The second is when the earth passes 
through a belt of space debri, which is 
predictable from year to year, and is 
known as a meteor shower. For those 
who wish to delve more deeply into 
the mechanics of meteor scatter, the 
classic article by Walt W4LTU in “QST” 
of April 1957 is recommended. 

It has been found that the minimum 
transmit requirements are well within 
the scope of the average Amateur. A 
6 element beam is quite satisfactory 
provided it is up high enough to clear 
surrounding objects. The transmitter 
should run a 6/40 in the final with 
either 600 or 1,000 volts on the anodes. 
It is assumed that one is running s.s.b. 
and the 6/40 is operating in ABI. 

At this location the FT-DX-100 runs 
into_a homebrew transverter using an 
E80CF oscillator-buffer at 24 MHz. a 
6939 mixer-driver and a 6/40 with 1,000 
volts on the anodes. The converter is 
a VK3 FET with oscillator injection 
from the E80CF. The antenna is a 9 
element yagi on a 30-foot boom. 

Because it is possible to talk faster 
than the average Amateur can copy 


+244 Shepherds Hill Rd., Bellevue Heights, 
S.A., 5050. 
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of using them. 


.w., sb. is superior for this type of 
propagation. A voice average is about 
80 w.p.m. and even though only bits 
of words are heard at a time, the whole 
text can be more easily pieced together. 
It is not intended to denigrate c.w., 
for c.w. has been found to be a con- 
venient’ way of station identification, 
especially with solid state programmed 
keyers. However ss.b. is usually used 
for the actual exchange of reports. 


WHAT IS NEEDED? 

What is now needed to make an 
actual contact via meteor scatter? 
First you must arrange for someone 
to be on frequency at the appropriate 
time. Thereafter patience is needed. 
It is here that the phrase “esoteric 
communication” takes on real meaning. 
If one participant has had previous 
experience and has passed on this ex- 
perience to the other, then everything 
will fall readily into place. 

For random meteors a five-minute 
calling period is used with each station 
taking alternate turns to call and listen. 
The identification, call signs and/or 
reports are repeated for the five-minute 
period. I have found that pre-recorded 
endless tapes are ideal for this purpose. 
During the peak of a known shower, 
the technique changes. The five-minute 
calling periods are retained, however 
station identification is given followed 
by a key-up period of three seconds. 
This allows for a form of break-in 
operation and enables the other station 
to attempt a reply on the same meteor 
trail. The second method can be used 
during random meteor attempts but it 
is not recommended until some exper- 
ience is obtained using the first method. 

Frequency readout should be cap- 
able of an accuracy of +500 Hz. and 
timing of segments can be synchronised 
with VNG or WWV. Over most paths 
enough is received during the first five- 
minute segment to v.f.o. onto the fre- 
quency and this is desirable even 
though it may be slightly off the 
nominal frequency. 

What frequency should be used? This 
is a matter of personal choice and 
would be one subject brought up when 
arranging skeds. Two stations at one 
end of the path would be advised not 
to transmit during the same five-minute 
segment as this would preclude break- 
in operation. It is also recommended 
that stations calling with an easterly 
component in their antenna heading 
should call during the odd five-minute 
segments of the hour and those with 


a westerly component listen during the 
odd five-minute segments. During the 
even segments the roles are reversed. 

Identification in the form “This is 
VK5AA” is acceptable, but phonetics 
must not be used. Identification is kept 
up until something definite is heard, 
then a special reporting system is used 
or if a contest is on the usual cypher 
is given. 


REPORTING 
Report coding for s.s.b. is as follows 


initial letter or letters): 
Tango (T) = Bits—not enough to 


identify. 
Mexico (M) = Words which can be 
pieced together to 


make out call signs 
and/or report. 

Oscar (O) = Both call signs and/or 
report copied in a 
single burst. 

Roger (R) = Report received. 


Combinations of M-R and O-R should 
be self explanatory and are frequently 
used. For “break-in” type of opera- 
tion, providing it has been arranged 
in advance, there is no need to include 
the word “break” in the identification 
as this would be a waste of valuable 
time. Once contact has been established 
much time can be saved if extraneous 
matter in the way of call signs is kept 
to a minimum. The report or cypher 
is the important matter to get across 
and must, of course, be repeated more 
frequently. 

If you are interested in trying this 
form’ of propagation you will find it 
is now up to you to take that first step 
and arrange that first sked—you will 
be surprised by how much you hear. 

Meteor scatter should lead to some 
good “Ross Hull” scores this year, 
especially during the “Geminids” show- 
er in December. On 13th and 14th 
December, 1970, VK8AU and VK5SZWW 
swapped ‘two cyphers via M/S using 
break-in operation, so it can be done. 

Thank you to those who have kept 
skeds with me (between 0500 and 2400), 
namely VK8AU, VK8KK, VK4RO, VK- 
2ZQJ,_ VK2ZNS, VK2ZRH, VKIVP, 
VK3ASV, _VK3ZQC, VK5ZDX, VK5QZ 
and VK5ZDY, and to those’6 metre 
operators in Adelaide who have put up 
with endless hours of endless tape 
giving my identification. 
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"y ELE-KEY 


Accessories 


ao) 


J KATSUMI MODEL MC-22 
KATSUMI MODEL EK-26 MIC. COMPRESSOR 
ELECTRONIC KEYER NEW IMPROVED MODEL 


Specifications: 
Features: Compression level: 26 dB. (1 KHz.) with meter (comp. level variable). 
41 transistors and 12 diodes solid state electronic keyer. Output voltage: 50 mV. max. at’ input 3 mV. 
Variable speed key capable of 8 to 60 w.p.m., semi or fully automatic. Microphone impedance: 10-100K ohms, switchable, 
Fully “digital dov-dash ‘ratio, ‘always, perfect. ‘and. ‘space adjustment. Frequency response: 300 - 5.000 Hz, plus or minus 2 4B, 
Relay or trensistor switch output option. (Tr. switch: max. five. 100 mA. S/N ratio: more than —50 0B, 
Relay: max. 700v., 500 mi Transistors used: 3 transistors and 2 diodes. 
Bulltin breakin. OS. (VOXCW) terminal. Power source, consumption: Battery type 216 or OO6P (@v.), 2 mA. max. 
Bull monitor oscillator with speaker, rid phone Jack. ie Dimensions: 120 (w.) x 70 (h.) x 80 (d.) 
ower Supply: 230V, iz in, from ext. batt: two x es (ean dao hal pli 
Sorat in eae: 140 Ge) 70 (8) x 180" (GT mm Wola’ tb 12 oe WelEK I are ory fceeteories: Jock and plug. 


Price $75.00 Price $28.00 


AUSTRALIAN. AGENT: Prices and Specifications subject to change, 


BAIL ELECTRONIC SERVICES  Wicssi20°" 8" Telephone 302218 


N.S.W. Rep.: STEPHEN KUHL, P.O. Box 56, Mascot, N.S.W., 2020. 1: 
South Aust: Rep.: FARMERS RADIO PTY. LTD., 257 Angas Street, Adel: 
Western Aust.: Rep.: H. R. PRIDE, 26 Lockhart Street, Como, W.A., 6152. 


jone: Day 67-1650 (AH 371-5445) 
$.A., $000. Telephone 23-128 
Telephone 60-4379 


ae , SPECIAL LOW PRICES! (WHILE PRESENT STOCKS LAST) 
FE (230) a 
= UP-DATE YOUR RECEIVER WITH CFS-455 
= as MODEL CFS-455 is a high class ladder type LF. filter, which makes use 


i of the piezo-electric effect on lead-zirconate-titanate ceramics and is the 
modern equivalent of the conventional 1.F.T. 


i This filter is well suited to transistor applications, especially to high 
2 quality communications receivers. It has the advantages of high selec- 
lis 1 a) tivity, low impedance, no alignment, plus miniature size and light weight. 
(Din mm The outer dimensions of Model CFS-455 are as shown at the left. A nickel-brass case 
is mounted on a plastic base with pins designed for printed circuit mounting. 
Specifications of Models now available from stock:— 

Centre 3 dB. 6 dB. 0 dB. Insertion In, Output Temp. Discount Price 

Freq. Bandwidth Bandwidth pend sandwidth "Loss Impedance Range (+27%2% S.T. 

Model (KHz.) __(KHz.) Min. (KHz.) Min. (KHz.) Max. (KHz.) Max. (dB.) Max. (2) CC) _ if applicable) 
CFS-455 A 455 13 17.5 - +30 6 1500 $12.00 
CFS-455 E 455 *5.5 = = +15 8 1500 —20 $12.00 
CFS-455 G 455 = +4 +9 —= 8 2000 to $16.80 
CFS-455 J 455 — 15 4.5 — 10 2000 +80 $16.80 


Stability of Centre Frequency: Wi 


04% for 10 years; within +0.3% from —20°C. to +80 


Available from IRH COMPONENTS PTY. LIMITED 


THE CRESCENT, KINGSGROVE, N.S.W., 2208 — -— 74 RAGLAN ST., PRESTON, VIC., 3072 
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HOME STATION ANTENNA FOR 160 METRES 


Part Four—Practical Application 


VERTICAL vs. HORIZONTAL 
FOR TRANSMITTING 

As can be seen from Fig. 1, the 
majority of signal from a vertical is 
along the ground and zero in the 
verlical direction, whereas with a 
horizontal the signal is zero along the 
ground and maximum vertically. Since 
surface wave propagation is by the 
vertically polarised mode only, only 
the vertical component is useful in 
surface wave propagation. During the 
day this mode of propagation may be 
useful over a distance of 100 miles over 
flat country—example, Melbourne to 
Colac; propagation is poor over moun- 
tainous country being not much use 
more than 10 miles. At night propaga- 
tion via the ionosphere is possible. 

With the vertical antenna signals 
returned via the ionosphere will be 
weak close to the transmitter and 
strong some distance away. This gives 
rise to a dead zone between the limits 
of the ground wave and the sky wave. 
If the lobe signal strength from a 
horizontal and a vertical were equal, 
the strength of the rays at 45° to the 
ground would be equal, this corresponds 
to a distance of approximately 350 
miles. In fact if the vertical and hori- 
zontal were of equal efficiency, the 
peak lobe signal strength at right angles 
to the wire is greater for the horizontal 
than the vertical. 


E/ficnty of horteoael/b 
Fig. 16-—The distance. in_mile 


from the antenna 


up ta, which ‘the “horizontal is 
Plotted against comparative. effi 
are for ‘signals reflected from 


ZF 


inllea high ‘bya, single ho 
{ovbe lat and the elfect su 


Antennas of equal efficiency would 
produce signals of equal signal strength 
at distances of up to 600 miles broad- 
side to the horizontal or 400 miles end 
on. Inside these distances from the 
transmitter the signal from the hori- 
zontal would be stronger. Outside these 
distances the signal from the vertical 
would usually be stronger. This effect 
is illustrated in Fig. 17. (These figures 
are based on the assumption that the 
SurHls Rake ginal yy se ect COR DVR tueaey 
layer at night. This is true at least 
at high angle radiation. The matter is 
more complicated when considering 
lower layer reflection.) 


P.O, Box 106, Preston, Vic., 3072. 
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Where the horizontal antenna is less 
efficient (this includes most practical 
cases for short antennas close to the 
ground) the area in which the hori- 
zontal is advantageous becomes less. 
‘A horizontal with an efficiency of only 
half that of the vertical will still give 
an advantage over a distance from 300 
to £00 miles. The use of a horizontal 
of very poor efficiency can provide a 
useful signal in the dead zone (between 
20 end 100 miles at night). 

The distance over which the hori- 
zontal should be preferable to the 
vertical is shown in the graph Fig. 16. 
The graph is based on the assumption 
of an ionosphere height of 180 miles 
and a flat earth. (Efficiency referred 
to is power efficiency as calculated by 
the methods given in other sections.) 
These assumptions are reasonable for 
late at night and over the distances 
considered. If it is desired to apply 
the graphs to other ionospheric heights 
the distances can be worked out by 
simple proportion, 


VERTICAL vs. HORIZONTAL 
FOR RECEIVING 

For receiving surface waves the 
same applies to receiving as trans- 
mitting—the receiving antenna must be 
largely vertical for best results. For 
receiving signals via the ionosphere, 
the situation is quite different. Since 
a signal loses polarisation via the iono- 
sphere it does not follow that the trans- 
mitting and receiving antennas must be 
of the same polarisation. The receiving 
patterns for the two antennas will be 
the same as their transmitting patterns. 

Since the main concern of a receiver 
is signal to noise ratio, relative effic- 
iencies of receiving antennas are of no 
significance (it being assumed that the 
antenna noise is well above the thres- 
hold noise of the receiver), The main 
consideration is the angle from which 
the noise is coming. The majority of 
local noises are vertically polarised. 
The majority of distant static is re- 
ceived at a low angle and therefore 
received best on a vertical antenna. 
Local storms and storms within a 
radius of 500 miles will probably pro- 
duce a stronger noise on a horizontal 
antenna. 

Because most noise is received best 
on a vertical antenna, very consider- 
able advantages can accrue from using 
a horizontal receiving antenna. An- 
other advantage of a well balanced 


J. A. ADCOCK,” MLE. (Aust.) VK3ACA 


horizontal is that it gives good rejec- 
tion against strong local signals. The 
best mode of the receiving antenna 
under different noise conditions for 
different propagation distances are 
shown in Table 1, 

It can often happen that an inter- 
state or country signal can be almost 
inaudible on a vertical antenna and 
5 and 9 on a horizontal. 

To take full advantage of horizontal 
reception it is desirable that the an- 
tenna should have practically no ver- 
tical component. This is difficult to 
achieve because of the tendency of the 
vertical component to dominate, For 
best results the virtual ground should 
be parallel with the antenna. The an- 
tenna, feeders and tuning unit should 
be balanced and as symmetrical as 
possible. The position is complicated 
by surrounding buildings, Objects like 
drain pipes and iron roofs may be 
sufficiently coupled to the antenna to 
produce a considerable vertical com- 
ponent and thus destroy some of the 
properties of the horizontal, 


Srfack wave 


ep vertical “Advustageous 
fig. ATH horizontal with an 
efficiency vertical 


produce, 
@ stronger signal in a limited area. 


CALCULATIONS AND 
DISCUSSION 

The purpose of this discussion is to 
examine results obtained in practice 
and to endeavour to make some useful 
conclusions. Most of the practical re- 
sults agree with those obtained by 
calculations. Some of the conclusions 
drawn are largely supposition, but 
should be useful to any person who is 
experimentally inclined and would like 
to try them in practice. 

The antenna used by the author is 
a horizontal centre fed length of wire 
84 feet long and 30 high. The feeders 


Low Noise High Noise 
Conditions Conditions 
1. Surface Wave Vertical Vertical 
fees eee 
3. Long distances Vertical puter tderendind 
Table 1. 
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are sloping but these have been con- 
sidered vertical. The feeders can be 
fed either in parallel against ground 
or as a doublet. The normal earth 
consists of a water pipe driven into the 
ground close to the transmitter plus 
four radials at right angles averaging 
20 feet long and connected at the ends 
to various objects such as water pipes. 
A counterpoise is available for erection 
when required. The counterpoise is 
parasitically tuned against ground as in 
Fig. 12 (b). The power input to the 
class C final of the transmitter is 50 
watts and allowing for 70% efficiency, 
is approximately 35 watts input to the 
antenna. 

The values of resistance in each case 
were initially determined by W + I, 
as described in Part Two. Later, meas- 
urements of both resistance and re- 
actance were made using a Wayne Kerr 
type B201 bridge. An attempt was also 
made to make measurements on a Q 
meter but it was found that there was 
too much interference from the an- 
tenna. In general, the R values were 
higher than those measured by the 
bridge, suggesting that the estimation 
of power input may have been too high. 


The value of resistance was found 
to be difficult to measure in the case 
of the balanced horizontal. This was 
because the resistance is the minor 
component and is more difficult to 
measure, and also the bridge was not 
balanced to ground. The values shown 
here were measured on the bridge 
except the resistance of the doublet 
which was calculated from W + [. If 
the bridge was correct, it would make 
the value of R about 10 ohms. 

The following were the values de- 
termined for the purpose of calculation. 


The antenna with feeders in parallel: 
R = 23 ohms. 
X = 135 ohms (650 pF.). 

As above, but with a counterpoise: 
R = "7.7 ohms. 
X = 173.5 ohms (501 pF.). 

Fed as a doublet: 
R = 6.2 ohms. 
X = 658 ohms (132 pF.). 


Calculations for the 
Vertical Antenna 
Series-Parallel_ Conversion.—In earl- 
ier sections, series-parallel conversion 
was referred to. It is interesting to 
consider this conversion although de- 
tails here are not given and only the 
first case is considered. 
Series resistance = 23 ohms 
Series reactance = 135 ohms. 
‘These values would be represented by 
the equivalent series circuit of the load 
Fig. 3c. 
By applying the standard formula 
(Ref. 5): 

Parallel resistance = 814 ohms 
Parallel reactance = 139 ohms. 
These values would be represented by 
the equivalent parallel circuit Fig. 3c. 


This means that if the antenna was 
tuned by a series reactance Fig. 11a, 
the load presented to the line would 
be 23 ohms. If a parallel tuned circuit 
was used, such as Fig. 11d or e, the 
resistance of the load in parallel with 
the coil would be 814 ohms. To match 
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a 50-ohm line, the turns tapping would 
be in the ratio W/814 + 50 = 4 to 1. 


Efficieney Case 1—The antenna with 
feeders in parallel: 
Electrical length of half top (4/4 = 
1) = 0312. 
Equivalent electrical length of top 
(Fig. 10) = 0.52. 
Electrical length of vertical section 
= 0.222. 
Form factor (from Fig. 7) = 0.91. 
From equation (6): 
Re = 98.75 (0.91 x 0.222)* 
4.03 ohms. 
Electrical distance of feed point from 
the end of the antenna: 
0.52 + 0.22 
= 0.74. 


The accuracy of the efficiency cal- 
culations and the application of the 
graphs depends largely on whether this 
point, 0.74, is correct, As pointed out 
earlier, it’ can be checked from the 
known’ reactance at the point being 
considered, 


From Fig. 9 at 0.74, X = 250. This 
is not a good agreement but when 
calculated for a point where X = 135, 
Rx would be 4.2 ohms. Not a large 
difference in this case. 


From equation (8 
Efficiency 


03 + 23 

0.175 (17.5%). 
Loss resistance = 23 — 4.03 
19 ohms. 


Case 2—In the case of the antenna 
with the counterpoise connected, Rx 
and X should still be the same but 
since the counterpoise is above the 
ground the length of the radiating sec- 
tion was 3 ft. shorter vertically. 

Equation (6): Rx = 3.28 ohms. 

Efficiency, equation (8) = 0.43 (43%). 

If this result is correct it would sug- 
gest a 4 dB. improvement when using 
the counterpoise. From on-air checks, 
estimates of improvement vary from 
very little to 2 S points. Although 
these readings are not conclusive, the 
results indicate a worthwhile improve- 
ment. 


The Effect of the Horizontal Section — 
Many find it difficult to believe that the 
horizontal section of the antenna adds 
nothing to the radiation even when the 
top is larger than the vertical section. 
Some mistakenly refer to a “T” or an 
“inverted L” as a horizontal and think 
that the direction of the antenna will 
affect the radiation pattern. Although 
the top of the antenna produces no use- 
ful radiation it does greatly increase 
the efficiency. The loss resistance for 
the original “T” antenna was calculated 
to be 19 ohms. If the top was removed 
the loss resistance would be at least 
as high. 

Radiation resistance with the top 

4.03 ohms. 
Radiation resistance without the top: 
F for a 0.222 vertical (Fig. 7) 
= 0.505. 
From equation (6): 
Ru = 98.75 (0.222 x 0.505)* 
1.24 ohms. 
Efficiency = 1.24 
= 0.061. 


(1.24 4 19) 


Compare this with the “T” antenna 
with an efficiency of 0.208, the improve- 
ment with the top section added would 
be 3.3 times (i.e. 3.3 times the radiated 
power). 


Calculations for the 
Horizontal Antenna 


The length of one leg of the top 
= 4 ft. 

Electrical length of top (\/4 = 1) 
= 0312 

Form factor (Fig. 7) = 0.51 

From equation (11): 
Ru = 197.5 (0.312  0.51)* 

= 5.0 ohms 

Electrical length of feeder = 0.222 

Electrical distance from end of an- 
fenna to tuner = 0222 + 0.312 


Refer to the graph of Fig. 14, the rad- 
iation resistance calculated above can 
also be obtained from the dotted curve 
(point 1), The resistance at the end of 
the line can be found by continuing 
along the graph to electrical distance 
0.534. The resistance at this point 
would be 1.9 ohms—point 2 on Fig. 14. 
From measurement, the resistance was 
actually 6.2 ohms, If we take 6.2 ohms 
at point 0.534 (point 3), this corres- 
ponds to a resistance at the centre of 
16 ohms (point 4) and an s.ws. of 180. 
If the ground were perfectly conduct- 
ing the resistance should be (from 
Fig. 15): 

5.0 x 0.093 = 

To sum up the following emerges: 

Radiation resistance above perfect 
ground = 0.465 ohm. 


Radiation resistance in space = 
5.0 ohms. 


Actual resistance = 16 ohms. 


0.465, 


The actual effect of a poorly conduct- 
ing ground is impossible to determine. 
Is it possible to apply the same method 
for determining efficiency as for a ver- 
tical antenna?’ That is: efficiency 
theoretical radiation resistance + actual 
resistance. 


In the case being considered, 
Efficiency = 0.465 + 16 
= 0,029 (2.9%). 


As with the vertical antenna a check 
was made to see if the measuring point 
was as calculated. To check this, the 
reactance can be obtained from Fig. 9 
at point 0.534 as 530 ohms, which 
compares with 658 ohms (measured) 
which corresponds with 0.47 from the 
end. This represents an error which, 
if correct, would make little difference 
to the feed point resistance calculations. 
It probably indicates that the antenna 
proper had a characteristic impedance 
greater than 600 ohms. 


Comparing the efficiency of the hori- 
zontal with that of the vertical, the 
result is: 

0.029 = 0.175 
0.165. 

Some results obtained from reports 
when comparing the horizontal with 
the vertical for transmitting were as 
follows: 

(Continued on Page 15) 
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OBITUARY 


AIR COMMODORE ALFRED GEORGE 
PITHER, C.B.E., VK3VX 

It Js with the very deepest regret that 
Federal “Council “and, Executive | records 
the passing away ‘suddenly of Air Com- 
modore Alfred George Pither, C.B.E., 
VK3VX, on Friday, 2nd July. 

After his retirement a few years ago 
from the active list of the RAAF., he 
decided to take up Amateur Radio’ and 
Was helped by his great friend, Dr. Alan 
Butement, VK3AD, towards obtaining the 
licence. George started off with a Swan 
430 and had been on the air regularly 
Since then, with fresh fields on 2 metres 
to explore on. his return from Japan a 
few months ago. 


r= 


George came on to Federal Executive 
early in 1967, firstly on Intruder Watch 
activities and’ later ‘with the L-T.U. port 
folio, this subject by 
him’ appeared ‘of July 1967, 
Since that date he had been “keen and 
active in Federal affairs and It isa tribute 
fo his great personality that all 'the mem- 
bers of Federal Executive attended the 
funeral and wreaths were sent from afar. 
Born in Victoria, George was 62 years 
of “age, having devoted his life to. the 
RAAF, which he joined on passing out 
from Duntroon, ‘From. the beginning of 
the war he was concerned with radar_and 
was the prime mover in setting this up in 
Australia’ and in Darwin and the North in 
particular during hostilities. After the 
war years ‘had passed into memory he 
Became. Superintendent of the Woomera 
rocket range and held this post for several 
years, Tt" was under him that so-many 
focial and general activities blossomed. in 
that place. ‘He himself even took to paint- 
ing, with water colours a 1a Churchill. 


A grand personality. He will be sadly 
missed by all who knew him, 


CHARLES FRYAR, VK2NP 

It is with deep regret we report, the 
passing on of this true Amateur on Friday, 
2nd July, 1971. He was an excellent oper 
ator on both phone and cw. At one time 
he won the W. T. Crawford Trophy asa 
‘Morse operator. 

He was well known and respected on 
and off the air, He was well known on 
2 metres and it was a joy and enlighten- 
ment to QSO him on this band. 

He was one of the greatest givers of all 
times, both with his knowledge and bits 
and. pieces, and was very interested in 
field ‘operations as some of his friends 
ean, tell. 

‘Charlie was a Ucensed Amateur since 
1930"'and was very active until a couple 
of years ago when he became too ill to 
use his gear.” He was the instigator of 
the Gladesvilie and’ District Radio Club, 
started in 1937, 


INTRUDERS 
No complaints .". no interference 


so they stay put! 
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ANTENNA FOR 160 METRES 


(Continued from Page 14) 


Distance 30 miles (no surface wave 
path): horizontal 2 S points better 
than vertical. 

Distance 100 to 150 miles: on some 

occasions equal, better or worse. 

Distance 500 miles: horizontal be- 

tween 1 and 3 S points down on 
vertical. 

It would appear that the distance 
where signals were equal from the 
two antennas is between 100 and 150 
miles. From Fig. 16 the distance should 
be between 200 and 230 miles. This 
may indicate that the horizontal was 
even less efficient than calculated! The 
actual results were rather variable, 
suggesting considerable differences in 
conditions, but the final results would 
appear to confirm the calculations so 
far. 


Fantasy 

‘The rather rash assumption that effic~ 
iency for a low short horizontal can 
be worked out by such a simplified 
formula would appear to work out in 
this case. The assumption can be broken 
down into further assumptions. 

Loss resistance in a lossless wire 
above a lossy ground equals radiation 
resistance above a perfectly conducting 
ground plus induced loss resistance 
above a lossy ground. 

In most cases of a short low antenna 
above a lossy ground where the wire 
is also lossy, the induced loss will be 
the greater. A further rash assumption 
is made. It is likely that the resistance 
of a lossless antenna above a very lossy 
ground will be somewhere about its 
free space resistance, leading to the 
further rash breakdowns. Efficiency of 
a lossless antenna above a lossy ground 
= resistance above a lossless ground + 


radiation resistance in free space. 
Therefore actual efficiency of a hori- 
zontal antenna = radiation resistance 
above a lossless ground ~ (radiation 


resistance in free space + wire loss 
resistance). 

Note.—It is not intended that the 
above should be applied to a high, 
resonant antenna. 

From the latter rash formula it is 
apparent that the efficiency cannot be 
greater than the ratio given in the 
former formula. 

‘The above rash conclusions are offer- 
ed as a guide to anyone who wishes 
to test them in practice. If anyone can 
provide a complete practical analysis 
of the above they are welcome to try, 
but who but a Radio Amateur would 
try to use a short low antenna above a 
lossy ground. 


Conclusions from Results 

1. The efficiency of a vertical an- 
tenna is fairly easy to determine. 

2. It is suggested that the efficiency 
of a horizontal antenna can be deter- 
mined in a similar manner. 

3. The results have been cross 
checked with results in practice and 
would appear to be correct. 

4, The comparison between the effic- 
iency of the horizontal and the vertical 
is useful in determining the area in 
which the horizontal would have ad- 
vantage over the vertical. 


5, In short range work, outside the 
surface wave area, it is greatly advan- 
tageous to have a choice of a vertical 
or a horizontal antenna. The doublet 
centre fed with open wire feed line 
provides the best answer since it can 
be used in either configuration. 
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5. Radiotron Designers’ Handbook. Conversion 
from series to parallel impedance, p. 157. 


ANTARCTICA RESEARCH 


Further to the paragraph in July 
“A.R.” page 32, the tentative programme 
for the proposed Symposium includes 
(a) a review of communications re- 
quirements and statement of main 
practical difficulties affecting fixed and 
mobile (including position ‘determina- 
tion by radio) services within Antarc- 
tica and externally thereto and there- 
from; (b) operational technical prob- 
Jems’ (co-ordination, maintenance, an- 
tennas, noise, snow static); (c) review 
of advantages and disadvantages of 
various transmission media (all fre- 
quencies and scatter), and use of 
satellites; (d) scientific results and de- 
velopments likely to improve Antarc- 
tica communications and consideration 
of papers thereon (predictions, scatter, 
propagation, antennas in snow, poor 
earth, unmanned stations, modulation 
and data systems, etc.), and ending with 
policy and cost discussions and recom- 
mendations, 


INDONESIA LICENSING 


Notes from VK2A0K 
received from YBOBY 


‘The Central A.R. organisation ts:— 

Organtsasi Radio Amatir, 

mublik. Indonesia (O.R.A.R.1,) 

Dl 'Lembang “41, 

P.O. Box 2761, Djakarta, 

Republic of Thdonesla. 
‘¥Bo—The capital Djakarta, 
YBI—W. part of Java Is.,, Box 288, Bandung, 
YB2—C. part Java Is. C/o. YB2AB, Samarani.* 
YBS—E. part Java Is., C/o, YBSBT, Surabaya* 
YBA—S. part Sumatra’ Is., C/o. YBAGA, Palem- 


‘bank. 
YBS—W. part Sumatra Is, C/o, YBSAI, Pad- 


ang." 
C/o. YBOJA, Medan,* 
YB7—Bornea Is, (Indonesian part). 
X¥B&—Moluccas “(Celebes, etc.), 
YBO—Bali to West Irian, 
“Addresses are available, 


LICENSED AMATEURS IN VK 


MARCH 1971 
Full Lim. Total 

vKo i H 12 

via 34 2s 

vKa 1403471184 

VK 13194521971 

vis 3200019717 

vKS S18 2M 52 

vK6 sola? 

vK7 160 66 225 

vKa 35 “4 49 

vKo if 1 101 
4502 Ton 6313 Grand 


Total 


A. BROADCASTS 
7146 KHz. 
VK2WI, Sundays, 1100 hrs. 
VK3WI, Sundays, 1030 hrs. 
VK4WI, Sundays, 0900 hrs. 
VKSWI, Sundays, 0900 hrs. 
VK6WI, Sundays, 0930 hrs 
VK7WI, Sundays, 1000 hrs. 


W. 


es 


(a 


AUSTRALIAN FLYING CORPS No. 1 SQUADRON IN EGYPT 1917 


In foreground, with cane, is Major Richard Williams, who will be giving the opening address for 
the A.D. Contest as Air Marshal Sir Richard Williams, KBE. C.8., D.S.0., RAAF. (retd.) 
(Photograph by courtesy of RAAF.) 


3 SQUADRON AMATEURS AT RICHMOND, N.S.W., 15th July, 1940 


Back (left to right): John Parr, VK30M; Ned White, VK2HA: Ron Horne, VK4RR; J. Perooz, VK2PE. 
Centre: Frank Carey, VK2AMI: Bill Smith, VK2BS; George Fenton, VK2GV: Snow Campbell, VK3MR; 
‘George Curl, VK2AJB/VKENO "(Silent Key); Jim Edwards, VKZAKE. 
Front: Ken Willlams,, Vk2XO: Arthur Wianell. VKZALK. (Silent, Key): Rex Corthomn. YK2VG.. now 
K3VG: Vic Jarvis, VK2VJ (Silent Key); Em Catt, VK2FU: Daddy Gibson, VK2GH; and 
Boot Thornton. VRaIP, 
Not in photograph: Ted Aked, VK2AEU; Tim Teehan (ZL) (Silent Key) 
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LOW DRIFT 
CRYSTALS 


1.6 Mc. to 10 Mc., 
0.005% Tolerance, $5 
* 


10 Mc. to 18 Mc., 
0.005% Tolerance, $6 
| * 


Regrinds $3 | 


THESE PRICES ARE SUBJECT 
TO SALES TAX 


SPECIAL CRYSTALS: 
PRICES 
ON APPLICATION 


MAXWELL HOWDEN 


15 CLAREMONT CRES., 
CANTERBURY, 
VIC., 3126 
Phone 83-5090 


[LOG BOOK 


| AVAILABLE IN TWO TYPES— 
VERTICAL OR HORIZONTAL 

Larger, spiral-bound pages 

with more writing space. 


| 

| 

| e 

i Price 75c each 
| plus 25 Cents Post and Wrapping 
13 
if 


Obtainable from your Divisional Secretary, 
WIA. P.O. Box 36, East Melbourne 


ees 
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NEW CALL SIGNS 


MARCH 1971 
VEIGCIG, Cochrane, 31 Devonport St, Lyons, 


06. 
VKISR—S.'N. Graves, 26 Glynn Pl, Hughes, 


VKIZSR—R. B, Staddon, 11 Melrose Dr., Maw- 
veeqcor” A ODonnell, 20 Wood Rd, Grit- 
2680, 


‘ith, 

vKawZ—W. G.' Rayner, 
Castle Hin, 2184. 

VK2xXJ—D. P. Wickens, 5 Hill St., Roseville, 


2008, 

VEAYKOE J. Pickles, 106/01 Osborne Ra. 

VK2BAG—A."R. Eckersley, 46 Alexander St, 
Smithaela, 2164, 

VE2BCV—A. HL. ‘Sandilands, 5/29 Mimosa St., 
South Bexley, 2207, 

VEIBDMD., Miller, 1/27 Aubin St, Neutral 


Bay, 2089. 
Be Burland, 3/100 Wallis St, Wool- 


12 Barrawarn PL, 


vKeBDv—! 
dahra, 2025, 

VK2BET—E.' Trimingham, 149 Somerville Rd., 
Hornsby Heights, "2077. 

VK2BGY_G. Voron, 1/0 Arcadia St, Coogee, 


VK2BGW—R. W. Grouse, 63 Wattle Ave., Mac- 
quarie Fields, 2564. 
VKIBME—J. Mack, 78 The Crescent, Chelten- 


ham, 2119. 
VK2BMM—KL. S. McKenzie, 16 George St., 


Penshurst, 2222, 
VK2BPC—P. J.’ Corbett, 2/33 Fifth Ave., 
Campsie, 2194. 

VK2BQATE, Garrett, 5 Balyata Ave., Caring- 
VKIRQRUA, “Greenberg, C/o, A. Slutzin, 2958 
Edgecliff Ra., Woollahra, 2025. 
VK2BQG—M. Greenierg, C/o. A. Sluizin, 2958 
Edgeclift Rd., Woollahra, 2025. 
VE2BXATJ. Linden, 613 Webb St, Lavington, 


‘VK2ZCM—C, Mugdan, 34 Lochville St., Wah- 
roonga, 207 

VK2ZJD—J, Davis, 4/14 Princes H'way, West 
‘Wollongong, 2500. 

VK2ZKY—J, S. Shenstone, 14 Broughton Rd., 
Hotiebush, 2140. 

VK2ZQ2Z—8. M. Garnham, Jiliby Ra, Wyont 


Shepherd, “Wyuna,” Cular~ 
Baynes, 10/42 Orpington St., 


VEQZSNCN. K Showell, 25 William St, Kelr- 

VQZUWOR, He ’Alexander, 62 Pass Ra, Thir- 
oul, 2518. 

vk2zvb—J. J. Van Dan Bogert, 32 Bilga St, 
‘Kirrawee, 2232, 


VK2ZVI-R. F.’ Worthington, 65 River St, 
Cundletown, 2430. 
veazznb. G,, Rowe, 01 Carlingford Ra. 


vicazze"h i, Nash, €2 Haigh St, Maroubra, 

VKGCRH J. Flanagan, 81 Valetta St, Carrum, 

VEQMMOM. P, Marschall, 2 Parker St, Re- 
ent, 3672 

VIKaSB-=W." Yates, 1 Oswald St, Cheltenham, 


318: 
VK3ZU—R. Dorin, 12 Oleander St. 


Glen Wav- 
erley, 3150. 
VKIADT—K: V. Brayshaw, 89 Roslyn St., Bur- 


VKSAXE—K, G. McCracken, 13 Malcolm Crt, 
‘Mt. Waverley, 3149. 
VKSBAS—P. R. Dickson, 6 Murray St, Ben- 


digo, 3 
VKSBCB—Christian Bros. College, 385 Queens- 
berry St, North Melbourne, 3051. 
VK3BGL/R2—Geelong Amateur Radio Trans- 
lator Group, Station: “Bayview,” Haines 
Rd., Gnarwarre; Postal: 5 Kyle Ave., 

Belmont, 2216. 


VKSCDX—J. E. Forster, 8 Bristow Ave, For- 
‘est Hills, 3131, 


Creek, via 


vesoy=. "A. Young, 6 Koombala St. 
Tugun,” 4224, 
VK4QK_C. NM. Cohen, 105 Waterview Ave., 


VKGZFS—F. V; Sharpe, 188 Adelaide St, Clay- 

VK5QJ—J. ‘C, Hulse, C/o. Adelaide Bible In- 
giliute, “Mt.""Breckan, “Vielor Harbor, 

‘VKSUN/T—W. J. Emmett, C/o. McPhar Geo- 
physics, 50 Mary St., Unley, 5061. 
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VKSZFY_F. Richelme, 12/12 Howard St, Un- 
derdale, 5032. 

VKSZLH—H. L. Day, 7 Piccadilly Circuit, 
Colonel Light Gardens, 5041. 

VKGBX—B. A. Cook, 28 Pier St, East Fre- 


VK6MJ—J. K. Millband, 11 Salisbury St, 

VK6ZBB—W. E. Olson, Lot 8, Morrison Rd., 
Upper Swan, 6035. 

VKIGW—G. A.W. Wood, & Norwood Ave., 
‘Launceston, "7250. 

VKIZGT—G. L. Thomson, 121 Westbury Rd., 
Launceston, 7250. 


CANCELLATIONS 
VK2ASR—S. N. Graves. Now VKISR. 
VK2BFD_—F, A. O'Donnell. Now VK2GC. 
VK2ZUO—W. G. Rayner. Now VK2W2. 
VKIAEU—R. J.” Flanagan. Now VKSCR. 
VKSAHS—W. “Yates. Now VKISB. 
VKSAIY_—R. “Dorin. 


VK4xI—D. D. Kinnersley. 


Not. renewed. 
VKAZLL—L. Labruyerg. Transferred to N.S.W. 
VKAZSR—G. R. Sallaway. Not renewed. 
VKAZTC_A. J. Crane. Transferred to Vic. 


VKSAN—J. W. Emmel. Not renewed. 
Gawler Scout Group. Not renewed. 

z . J. Groth. ‘Transferred to NZ. 

VKSJY—J."N, Combe. Not renewed. 


F. Wreford. Not. renewed. 
VK6TJ—A. C: Gray. Not renewed. 

VK6YL—A. Clowes (Mrs.). Not renewed. 
VK6ZEK—J. P. Hughes. “Not renewed. 
VKIJF—J. B. Forster. Now VKICDX. 
VKIZEM—F. Richelme. Now VKSZFY. 
VK7ZGP—G. P. Power. Not renewed. 
VKIZGW—G. A. W. Wood. Now VKiGW. 
VKTZNR—A. N. Richardson. Transferred to Vic. 
VKSAG—L. B. Burston.- Transferred to N.S.W. 
VK8DS—D. C. Skeen. Not renewed. 


APRIL 1971 


VK2GB—R. S. Coote, 26 Clontarf St., Seaforth, 
2092. 


VK2AAC—A. F. Cutting, 1/2 Andover St, 
Carlton, 2216, 

VK2BEO—M. Greenberg, C/o. 209B, Edgecliff 
Ra., Woollahra, "2025. 

VzBMj—j. 1. Mowiell, 16 tan St, Rose Bay, 


veseTint W. T. Rice, 17 Minerva St., Suther- 

land, 

VK2YK—A.’ Greenberg, C/o. 2955, Edxeclitt 
Ra., Woollahra, 2025. 

VK2ZLY—L, Labruyere, 9E Elizabeth Bay Gar- 
dens, ‘15-19 Onslow Ave. Elizabeth 
Bay.” 2011. 

VK2ZRY—E. W.| Reynolds, 111 Northcliff Dr., 
Lake Heights, 2502. 

VK2ZTU_K. M. Tuck, 318 Vallombrose St., 
Albury, 2640, 

VK2ZWZ—W.'R. Chapman, 167 Gypsum St., 
Broken Hill, 2880. 

VKSAHH—R. F. Frost, 40 Tudor St., 


VK3AUY_S. A! Sibly, 17 Luck St, Eltham, 
3008. 


VKIBAU—B. gf, Austin, RAAF. Base, Laver- 
ton, ‘302%. 

VK3BBU—P. B. Parry, 12 Milverton St., Moonee 
Ponds, "3039. 

VKSBDJ—D. J. Bainbridge, 23 Locke St., Essen- 
‘don,” 3640. 


VKSBFG—P. J. Cossins, 14 Coleman Rd., Wan- 
tirna South, 3152. 

VKSBFHTR. L. Lemke, 5 Echuca St., Bendigo, 

VKQBFISP. Ellis (Rey. Bro.), St. Patrick's 
College, Ballarat, 3350. 

VK3BJB_J. E, Beevers (Mrs.), 1th St, Mil- 


‘dura West, 
19/43 Caroline St., 


3500, 
VKSYFK—D. P. Ramsey, 
‘South Yarra, 3141, 
VK3YFM—C. J. Heath, Tower Motors, Mor- 
riseey Si, Merrigum, 3618 


south 


Waverley, 3148. 


VKSZYL_R. A, Piner, 13 Sheales St, Dande- 
rong, “3175, 

VKANX_H. M_ Bone, 65 Rosemont Ave., Moana 
Paric, Surfers Paradise, 4217. 

VK4UM—R."S. Morton, 17 Crown’ St, Too- 
‘woomba, 4350. 

VKAXQ—H. N.’ Starr, 101 Stanhill Dr, Chev- 
ron Island, Surfers Paradise, 4217 

VKAZHT_V. Husin, “3 Elmfeld St, Upper Mt, 
Gravatt, 4132, 

VKAZNH_N. FH. Eberhardt, 75 Figtree Pocket 
Ra., Chappel Hill, 4069. 

VKAZNR—R, N. Boland, 44 Birch St,, Cairns, 


4870, 

VKSDA—D. G. Aslin, 65 Wehl St., North Mt, 
Gambier, 5296, 

VKSPJ—Port Augusta’ Youth Radio Club, P.O. 
Box 15, Port Augusta, 5700, 

VKSPV—J. J. "Roos, Flat 218 Block 2-B, Wir- 
runa, St. Woomera, $720 

VKSQA—F. T. Wilson, 3/22 Airport Rd., Brook- 
lyn’ Park, “50%2. 

VKSUH—R. E. ‘Lewis, Flat 257, Block 2-E, 

Carinya St., Woomera, “5720, 

VKSUO_D. 'E, ‘Wikstrom, Weapons Research 
Establishment, “Mess Club, Woomera, 


veouune V. Hughes, 98 Preston St, Como, 
VKGHV SK. F. Vun, 80 York St, Tuart Hill, 
6066. 


VK6II—29 DX Club of W.A., C/o, Hon. Sec., 
12 Munyard’ Way, Morley, 6062. 
VKeIZ—J. Garratt, C/o, 67 Hennessy Ave. 
VK60OD—D. . Pfranger, 23 Kennedy St, Ex- 

mouth, 6707 

VK60Z—A. R. Vanston, Lot 2, Ivanhoe St, 
Morley, 6062. 

VK6PS—Perth’ Modern Senior School Radio 
Club, “Roberts Ra., Subiaco, 6008, 
VKOSULL. "R. Glatt, Station: U.S. Navacom 
Sth., Exmouth; Postal: P10, Box’ 20, 

Exmouth, 6707. 

VKGWOR. T. R. Noreross, 38 Caladenin Way, 
oongamla, 60. 

VK6ZBT—C. J. Duddington, Station: White 
Ra.” Narrogin; Postal: P.O, Box 151, 
Narrogin, 6313. 

VK6ZEF_R. J.’ Wynn, 58 Clayton St, Enst 
Fremanile, 6138, 


VKGZKILCR. 'P. Lockley, 96 Waddell Rd,, 
VKIGN—D. A. J. Menzies, 332 West Tamar Rd., 


Riverside, 7250. 

VKEGY/T—G.'L, Tillett, 1/6 Hong St, Alice 
iprings, 

Visss5 A.’ Stephens, 68 Carruthers Cres. 
Alice Springs, 5750, 

VKAZ—Posts and. 'Telegraphs Training Col- 
lege Radio Club, Racecourse Rd. Bor- 


oko, P. 
VK9IM—J." R, Meehan, Montport 
Kling, WP., T.P.N.G. 


CANCELLATIONS 
VK20Z—A. R. Vanston, New VK6OZ, 
VK2RW—R. W, M. Cusiter. Deceased, 
VK2ASY—D, K. W. Bradbury. Transferred to 


Vie. 
VK2BQF—A. Greenberg. Now VK2RYK. 
VK2BQG—M. Greenberg. Now VK2BEO. 
VK2ZWP_W. T. Rice. Now VK2BTR. 
VKICN—L. C. Walters. Not renewed, 
VKIXX—C. W, Jamieson. Not renewed. 
VK3AFE—B. F. Huggard. Transferred to N.Z. 
VKIBAW_E, A, Williams, Not renewed, 
VKSBCD—E. G’ Egan. Not renewed 
VKABCR—H. G. Austin. Not renewed, 
VESYEK—J. E. Beevers (Mrs,). Now VK3BJB, 
VKIZRX—D. M. Bennett. Not renewed, 
VKIZVT_D. 8. 'Thomas, Transferred 10 A.C.T, 
VKAFM_F. 'P." Moody. ‘Not renewed. 


Mission, 


VKAFW—L. R. Woolley. Deceased. 
VKAZBQ—C, P. O'Brien. Not renewed. 
VKAZMS—R. S. Morton. Now ‘VK4UM, 


VKIZWD_W. “D. Metcalfe 
VKSGY—T. P. Gardner. 


Not renewed. 
‘Not renewed. 
Transferred to A.C.T. 


Not renewed. 
‘Not renewed, 
VK6ZGI_Perth “Modern Senior High School 
Radio Club. Now VK6PS. 

VKTRO-R. E. Rogers. Not renewed. 
VKaZGY—G. L. Tillett. Now VKBGY. 
VK8ZSS—S. A." Stephens. Now VKBSS, 
VKSAQ—N. A’ Miller. Returned to mainland. 


R.D. CONTEST 
14th and 15th AUGUST, 1971 


ALL SET TO GO? 


Onening adéress by Air, Marshal Sic Richard, Wil 
Tims, KBE, CB, DSO, RAAF. (etd) 


Page 17 


A BRIEF SPECIFICATION .. . 


INOUE SOLID-STATE 2 METRE F.M. TRANSCEIVER 
MODEL IC-20 $295 inc. S.T. + Two Channels 


TRANSMITTER: Frequency coverage: 144 to 148 RECEIVER: Sensitivity, 0.35 «V. for 20 dB. quieting. 
MHz. 12 Channels. Deviation: = 15 KHz. Power: ist if, 10.7 MHz. (two ceramic filters); 2nd i.f., 
20 watts D.C. input. Microphone: Dynamic. 455 KHz. (one ceramic filter). Xtal oscillators, 
Antenna switching—no relays—all solid state. both rx and tx individual trimmer. 


Dimensions: Height 234", width 614”, depth 714”; weight 434 Ibs. 
Operation: 12V. D.C. A.C. Power Pack with Disc. Meter optional extra. 
WRITE! for copy of “QST" review, Jan. 1971. CALL! for inspection. 
See and hear at:— 


INDUSTRIAL & MEDICAL ELECTRONIC CO. 


6th Floor, 288 LIT. COLLINS ST., MELBOURNE, VIC. Phone 63-9258, A.H. 848-3018 


COMING! 430 MHz. SOLID STATE TRANSCEIVER, C.W. KEYERS, MONITORS, MIC. COMPRESSORS, 
MOBILE ANTENNAS. 


REMEMBER! INOUE for the finest Amateur and Commercial V.h.f.U.h.f. Communications Equipment. 


WAYNE COMMUNICATION ELECTRONICS 


Catering specially for the Amateur with Components, Receivers, Transmitters, 
Test Equipment. Everything from Resistors to 100 MHz. Frequency Counters 


ALL AT UNBEATABLE PRICES 


@ COLLINS ART13 AUTO-TUNE TRANSMITTER. @ POWER SUPPLIES. 230v. 50 Hz. input, 300v. 


2-18.1 MHz. AM or CW. 813 PA, 2 x 811 100 mA. DC output. Manufactured by A & R. 

Modulators. Complete with all tubes. In good Brand new. $10 each. 

condition. $30 each. Freight forward. © WIRE WOUND RESISTORS. R aateleatez0 
© COMPUTER BOARDS. Removed from func- OHINSNG  WatENGWSSTGET en oe 

tional equipment. Contain 4 VHF transistors, 

12 high speed switching diodes, 2% metal @ SPECIAL! TRANSFORMERS: Primary 230v. 50 

oxide resistors. $1.50 each. Hz., Secondary 27v. 3 amp. This month only. 
@ CERAMIC 1625 SOCKETS. Suit also 3AP1 a) Ce 

CRO tube. 15¢ each. All items plus pack and post. 


Come and inspect the full range of equipment and components at 


WAYNE COMMUNICATION ELECTRONICS 


757 GLENFERRIE ROAD, HAWTHORN, VIC., 3122 Phone 81-2818 
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from 40 mx (18). simple circuit (18); simple varactor modulator 


per (13); power FETs (15); tripler 70 em. (17); M.: Newcomer tips (10); advantages. (32) 
O, Enter. to 33 em. (18); 160 mx seb. transverler USA. stds, (2); transcelver directory (13) 
verseas UR nb. 435 KEE. “discriminator U)- 


RECEIVERS: Latest techniques 


Sureme, La tet aopacel Chace eosteet fil 
poctaree ee So eee 
Wy) tne Review SERRE Da SEG, IERIE, Recor tm. ints 
lagazine INeviei el ity (Rts modernising © 8) ve Slow scan technives (). 
This. is different but, it uses material FES, dO sevamping old re (| xia ROPAGATION: Troporpheric 2 mx study 
‘suptiod By" ASC and VAT: Et pel A lege Poe pacer 
Me Cee ene eae 3B an. 


(1 to 5, 12, 18). 


ANTENNAE: Simple vertical arrays (6); 
plain facts for tyro and beginner (also. feeder 

and trans-matches) (6); wet string falacy (7) 
160 mx centre-loaded whip (17); compact ver- 


compact band-pass filter for 2 mx 
low-pass filter for F.D. (8); tuning diodes 
Vhf/uh.t. practical’ coll’ winding date 
ferrite inductors (15); DIY. “computer” 


Heals (16); portable (4); Kirke heuieoldal beams fm, net alert bell (11): 
(11); G4ZU single boom, (10); 2 mx paral OTHER: Blind operators’ (1; graphs 
fed ' vertical collinear (9); microwave para~ of power, volts, impedance (15); FET’ symbols 


boloids 13). : 
we : mn the rounded grid pair 13s 
Coe A a ICD EC settee Fi (1); ensuring transistor stability (1). 
12 to 15). 
ROTATORS: Simple (perhaps too simple) (1 C KEY (all are 1971) 
delayed action braking (6). IC (8, 17); touch-coder one-1 “Radia Communications”: Feb. (1), Mar. (2), 
pr. td), May (a), Sune’ (5), 
CHANGE-OVER APL: Sol. sate switch @). “powen SUPPLIES: Auto current overload -gsT/ "Stay ahs? ©) June 
TRANSMITTERS: Beginners’ i-valve high protection. ol fotective “devices “Break-In"? Apr. (7), May (8) 
power i transistor Hw for 10 ms (ist; 0); SCR regulated (19); dual input design (8). “cq; Mar. (@), Apr, (10), May (11). 
Solid state 10 mx ds.b. (13); power level com> TEST EQUIP.: All sorter tester (3); simple «7g. Apr. (12), May (13) 
marisons. (15); pcb. ATK-2 "modulator rf. wattmeter’ (7): simple freq. std. (4);. noise 2 B 


{cheap 24-hr. digital clock’ (3); dry cells 
re-charger (looks interesting) (5). 


hazy man's vion for’ 2 mx (11): stability. wi Hencrator (2); fm. low cost vxo signal ‘source “Ham Radio: Mar. (14), Apr. (18), 
cut, xtait with solid state module (12): “rub: fiz); "meter evaluator” (i); simple’ swt. de “Short, Wave. Mag.": Feb, (06), Mar, (17), 
fer "ctats “i8}; ‘digital proportional ‘radio con- vice’ (18) r.f. magnetomeier and. f°" imeler ‘Apr 18) 
trol (in); advanced presamp. compressor clip- 10. 11}. “Aust BEB. 
PREDICTION CHARTS FOR AUGUST 1971 (Prediction Charts by courtesy of lonospherle Prediction Service) 
BARBADOS cairo JOHANNESBURG Nainoa 
peg hhe ieee TRINEAEE A LEARN eR CRE I 
ror x im 
»| iat 
tur 5 | wer 
* | | 
wl L 
5 i at < AG 
MONTREAL LR 
ae a 
*f 
| tI t aN 
“EDEEECN "eo sesesi: 
: “At : 
Fs Fr br 
H BU. 
Ce ore et 


Amateur Radio, August, 1971 Page 19 


OBSERVATION POST 


By H. F. Evertick 


We seem to have very little exchange 
of news about visiting Amateurs to our 
shores, Is this symptomatic of some- 
thing? Extremely knowledgable and 
interesting recent visitors who come to 
mind are WAGFSC (VR5DK, ZL1ATC, 
3B9DK), ZL2AMJ, VP9DC, G3UJB, 
G2FUX,’ CESDR, 'SM5DEQ, VU2JD, 
VU20V' and K2IXP. 

Perhaps, of greater interest to the 
reader than those who have been here 
are those who will be visiting Australia. 
There is, then, a fair chance that we 
can welcome our visitors with a meas- 
ure of hospitality, twist their arms to 
give a group talk perhaps and gener- 
ally to exchange a yarn or two. Is 
there a feeling that news of visits must 
be jealously guarded?—“He is my 
friend, I will not_share his company 
with ‘any Tom, Dick or Harry”; “I 
alone will take ‘pleasure in sharing his 
pleasure of new scenes and fresh faces”. 
Or is it perhaps apathy? “I have my 
own group of friends, to heck with 
strangers.” “Too busy.” Shy? Afraid 
of him patting your pocket-book per~ 
haps? 

Most of us were brought up in the 
true Amateur spirit. Is there any real 
difference between talking to “Bob” 
over the air and an “eye ball” when 
he is a visitor? If you visit Timbucto 
or Athens, would you like to meet the 
local Amateurs ina friendly way? 

Would we, therefore, like to have 
news of visitors who plan to be with 
us for a brief moment in time? As a 
starter, a panel is appended. Why not 
write in when you know about visitors 
shortly to arrive, Many of us can then 
join in with a welcome of some kind— 
be it ever so humble. 

Although the Amateurs’ interests 
seem limitless, many of the DX fratern- 
ity speak in glowing terms of our won- 
derful country. No better tourist am- 
bassadors could be found anywhere. 
In this way they take pleasure in per- 
suading overseas Amateurs to visit 
‘Australia or even local Amateurs, to 
visit places they would otherwise by- 
pass. Very excellent contacts are made, 
good friends are acquired and the talk 
even encompasses such things as the 
unique quality of the red and black 
soils of the Downs. 

Some people have asked if we can 
and should do more. For example, 
sending to ships and radio officers 
aboard ship a printed note of how to 
contact a local Amateur or local groups 
for the benefit of the travelling Ama- 
teur. Most of these would welcome a 
few hours ashore next to a rig in 
congenial company or even some advice 
on what sight-seeing should be done. 
Most of them would jump at the idea 
of a contact “back home”. Is there 
a need for a visitors’ column? Write 
to the Editor and we shall soon see. 


VISITING AUSTRALIA 
9J2HE—During September 


M.V. “Canberra” 
Perth, eastwards. 
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GOLDEN JUBILEE 


Congratulations! and Many More 
Happy Days to VK4DO for 50 Years 
in Amateur Radio 


Hal Hobler, 
built his first ‘crystal set in 1921 and 
has progressed from a 1923 10-watt 
240 metre R/T rig made out of com- 
pletely home-made components (except 


North Rockhampton, 


the valves) using a coupled Hartley 
oscillator and loop (absorption) modu- 
lation right through to the present day 
ssb. gear with home-brew power 
supplies. 

The receivers included a “lo-loss” 
2-valve model with a quarter inch plate 
glass panel, the holes of which had to 
be drilled with rat-tail files. 


Antennae in use are a 2 el. quad for 
14 MHz., a dipole for 7 MHz, and a 3 
el. yagi on 53 MHz. which, with a con- 
verted ex taxiphone, is used for JA 
contacts when openings occur. 


Hal considers the W.A.Z. certificate 
the highest award in Amateur Radio 
—he has three: c.w., a.m. and ss.b. 


In 1926 he made two-way contacts 
with the U.S.A. using 140v. on a 201A 
rx tube and was heard in ZL on phone. 
W.A.C. in 1936 was made in 50 minutes 
with 48 watts and on phone in 1948 in 
28 minutes. 

The holder of numerous Awards— 
going back to 1924—Hal is active in the 
RD. and VK-ZL contests. His most 
difficult things to do in Amateur Radio? 
To copy a 500-word c.w. Trans-Pacific 
Test message in 1926 and to get QSL 
cards from Zone 23 before the JTs 
went there. 


* 
FEDERAL CONTEST COMMITTEE 


For the past six years the Federal Contest 
Committee hhas been located in Perth, Western 
Australia under the leadership of the Federal 
Contest Manager, Neil Penfold, VK6ZDK. Neil 
and his group Have done an ‘excellent job as 
members will know, but the time has come for 
a change. 

At the last Federal Convention the Queens- 
lend Division volunteered to take over the 
administration of our Contests and the VK 
Fe 


sion has appointed Peter Brown, VK4PJ, 
Peter's 


FEDERAL CONTEST MANAGER, 
GP.O. BOX 638. 
BRISBANE, QLD., 4001, 
and logs for sil local Contests will go to 
GiP.0. Box 638 for the next three years at 
least. However, VK6ZDK will, for the present, 
remain administrator for the’ VK/ZL Contest 
and consequently contestants should look care- 
fully" at. the rules to determine the correct 
address for their Contest logs. 


Ay- 
CRYSTALS 
FOR AMATEUR USE 


A full range of high stability close 
tolerance crystals especially made 
for Amateur use is now available. 


These crystals are made on the 
same equipment, with the same 
care, and subjected to the same 
exacting tests as those manu- 
factured by us for Military and 
Industrial applications. 


100 KHz., 0.02% 

Style QC13/X holder 
300 to 500 KHz., 0.02% 

Style QC6/C (D) holder 
1000 KHz., 0.01% 

Style QC6/A (D) holder 
2 to 20 MHz., 0.005% 

Style QC6/A (D) holder 
20 to 60 MHz., 0.005% 

Style QC6/A3 (D) holder 


60 to 100 MHz., 0.005% 
Stqle QC6/A5 (D) holder 


we $9.00 
$6.50 
$8.50 
$4.70 
$5.30 
$5.95 


Other frequencies and tolerances 
can be quoted for on request— 
send for technical brochure. 


Postage/Packing 
Victoria 200, other Stat 


306 


The above prices are Nett Amateur to 
which should be added Sales Tax if 
applicable at the rate of 27%%% for 
Receiver use, or 15% for Transmitter or 
Transceiver use. 


Hy-O 


Electronics Pty. Ltd. 


10-12 Rosella Street, Frankston, Vic., 3199 
P.O. Box 256 

phone 783-9611, Area Code 03, 

Hyque Melbourne. Telex 31630. 


Cable: 


AGENTS: 
NSW. General Equipments Ply. Ltd., Artarmon. 
front aaron ie 


S.A: General Equipments Pty. Ltd., Norwood, 

Phone: 63-4844, 
Associated, Electronic Services Pty. Ltd. 

Morley. - Phone: 76-3858. 

Combinied Electronics Pty. Ltd., Darwin. 

Phone: 6881. 
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Correspondence 


‘Any opinion expressed under this heading Is the 
individual opinion of the writer and does not 
necessarily coincide with that of the Publishers. 


NOVICE LICENCE 
Eaitor “A.R,." Dear Sir, 

iin the letter in. July’ “A.R"” from VKSRN, 
he makes 1 brief reference ta frequency, alloca” 
Hons proposed ‘by the committee pressing. for 
the infroduction of Novice licensing. ‘The refer~ 
ence is on page 127, para, 

Twould lke’ to go much further, than ta 
ing about 160’ metres and amplify. the remarks 
he makes on 160 metres to the other ‘hf. band 
16 ing" mind, there has. been complete “Novice 
thinking. by’ the committee, especially as they 
have been 40. keen to use U.S. Amateur Radio 
examples. 

‘the recommendation of the allocation of the 
lower end of all hf. bands {s. Tudlerous,. and 
surely fa used to try and. get the experienced 
Diers jammed into'n small’ portion ‘of the Dx 
bands. “Ifthe committee say this is not $0, 
Tet'me make two points to show ‘the imprac: 
Hibiity. of the proposal, 

(a) On. 3.5 MHz. for example, the Novice has 
$005 "ton 3085 Kris.» leaving. the exper= 
enced ‘DXer 3500-3505 only, if the rexula- 
ons ‘give the Novice that ‘spectrum. ‘The 
DXer ‘will, of course, not be confined to 
that S"KHz., and. because he will have 
high “class “receiving equipment, unless 
very local, the Novice will not cause him 
Much ‘trouble. On the opposite side, the 
Novice. will probably have only ‘a simple 
receiver, Incapable of handling the amount 
Of interference received trom. the DXer 


down, 


(b) The present censing procedure in the 
U's. precludes thousands. of Amateurs. In 
the’ slates fram operating "below 28 Jes 
Sn any" of, the ‘bands. 35" to. 25) MHx, 
Therefore” Australian Amateurs, and of 
course, ail other countries, will’ regularly 
Bevoperating. above ‘the frst 25 ‘Kile. of 
ny of the above bands and, accordingly, 
force” the ‘Novice, solely ‘becatise of lack 
of experience ad operating. ability "to 
floss “down. How. much "would he. copy 
fhrough’' station. operating at 28 ‘w.p.m- 
or even higher. 

In my diicussion with Rex Black on, Novice 
licensing, ‘at no time did he mention. the. fre= 
Gueney spectrum proposed ‘for’ them otherwise 
PWwouta have pointed out the ‘futility of pro 
Ceedling with the idem that has emerged 

lamazer me. to think that, Yastend of en 
couragement Co. get on” the. bands, a proposa 
fimade that ‘wilt do" nothing "but ‘alicourage 
them to get onthe ‘ht. bands, and as a result 


make for discontent. 
—F. T. Hine, VK2QL. 


Editor “AR.” Dear Sir, 

T have been following the discussions about 
Novice licences with interest and wish to place 
‘on record that T'favour the introduction of this 
type of licence. Having read. in another radio 
magazine about the general types of con~ 
ditions which might be considered. I can see 
sucha Novice licence as a useful ald in the 


tte 


W.LA. VICTORIAN DIV. 


V.H.F. RALLY 


Sponsored by the VK3 V.H.F. Group 
SUNDAY, 19th SEPT., 1971 
at 
GEMBROOK 


in the beautiful Dandenong Ranges 
Location: Gembrook Sports Ground, 
Cr. Orchard Rd. and Main Rd. 
Programme: Events for the OMs, 
XYLs & Harmonics. Lunch provided. 
Cost: $1.50 per Amateur/S.w.l. 
Registration fees, may be sent to and pro- 


4 grammes obtained from: 
i Vf. Group, 

P.O. ‘Box 26, 
1 East Melbourne, Vic., 3002. 
+——- ee 9 
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instruction which I provide to a local ¥.R.C.S. 
Group. 

First, I think that my holding a Novice 
licence’ as the Group Leader would add some 
prestige to my training efforts. Second, I can 
Took forward to some of my class progressing 
to the Novice standard and joining with me 
in regular “skeds” and so gaining experience 
under my supervision before being let loose 
to contact other Novices and other Amateur 
operators. Third, I feel that lads who have 
had Novice training will turn out better 
‘Morse operators than those who just gain the 
A.O.CP. under present licensing and examina- 
tion’ conditions. "Fourth, I ean see the advan- 
tage of a Novice licence as a way for older 
People to enter the Amateur Radio hobby. 
Fitth, I, think that the local adult radio club 
would benefit by increasing its membership 
if It contained a group of Novice operators as 
well as the present A.O.C.P., Limited (Z call), 
and S.w.l. members. 

—Gordon Procter, 
¥.R.CS. Group Leader, Gosford. 


Following is a precis of a letter from Mr. 
Karol Nod, ex OK3UH, of Sydney: 


I agree that pros and cons must. be con- 
sidered, so far we have only heard the argu 
ments for it 

je are a very slow and unprogressive people 
in this matter. Tt seems that the top operators 
are. afraid of Novice eensing—for what reason? 
If the ‘Novice operator causes QRM or inter 
ference to yourself, please teach him better 
ways, 

‘Those of us who hope to see Novice leensing 
in the Amateur Service would like it to apply 
to the ‘young and the old, and thus ‘reviving 
ew. net activities, "Novices ‘will surely "bring 
a new. breed of operators back into the cw, 
Baris) of the bands who would. stay with the 

Heving read VKSRN's, article, there $8 no 
problem: about the disposal” of the equipment 
In“the Novice's possession after the. year end 
It would be sold, dismantled. or used in ViC- 
QRP contests, “A Novice licence will not. bring 
Sdditional people into the Amateur fraternity, 

Finally, 1 think the full llcensee must show 
more friendliness ‘to the beginner by ‘wise 
Counsel and advice in the true Amateur spirit, 
‘The air ‘should not be used by some for thelr 
own “amusement at the expense of others! 
pleasure. 


SPX BULLETINS 


‘The SPX Bulletins are issued bi-weekly by the IUWDS World Warning Agency for Satellites 
‘at the World Date Centre A for Rockets and Satellites, Code 601, Goddard Space Flight Centre, 
Greenbelt, Maryland, 20771, US.A., and are distributed regularly to the COSPAR National Space. 
warn contacts for satellite ‘information and to Satellite Warning Centres for their further distribu- 
tion to interested institutions in their countries or regions. 

Paragraphs A and B of these Bulletins are not being reproduced 
Uist given in Section 1 of the Survey of Satellites and Space Prob 
contains information not previously published in the Bulletin. 
regularly in each issue of the Builetin. 


“O"—SPACECRAFT PARTICULARLY SUITED 
(Cate, 


they would duplicate the 
Paragraph ‘C. hereunder 
This Information is being included 


FOR INTERNATIONAL PARTICIPATION 


y 


1, Spaceeraft_ with essentially rai 
igher frequencies if especially sulted for 
information). 


th 
("denotes new 
Reference in 


Designation COSPAR Info. 

National Name Frequency (MHz.) ‘Bulletins 
1965-032, Feb. 14, 1970: 20, 40, 41.(250 milliwatts); also 360 (100 rnili- 
Explorer 27 watts}; also 162 nnd’ 224 

1969-1108 Ost It, “Ioto: 0000 UT at 14a.sa5eW. LasieN, drifting 37, p. 38 
‘ATS 1 O.015¢/aay. “Inclination 2440s; 138.4%; 134.3912. watts) 

s967anA Oc Tt iam: Go00 UT wat “OLSMeW, 0.8208, drifting 44, p. 68 
‘ars 3 0.014°/aay. “Inclination 1-117 

188-002, 162,°934, 943 (300, 400" and 500. milliwatts) pat 
Explorer 95 

oiGeoe) iS 

988.008 136.77 at 250 milliwatts 46, p. 42 
ESSA 7 a 
1066-0014 136.170 at 0.2 watt ap. 

urorae 

ssee-foee 136.86 at 100. mittiwatts 48, p. 31 
soca 110A, 196481 at 160 milliwatts 48, p. 38 
OA0 

rsgeetsa 136.770 at 250. milliwatts 48, p. 30 
ESSA 8 


2. Satellites which provide telemetered information on a continuing basis (* 


denotes _new 
information). 


Reference in 


Designation COSPAR Info. 
National Name Freq. (MHz.) Details ‘Bulletins 
1966-016. 137.50 Deactivated Oct. 10, 1970 35, p. 43 
ESSA 2 
1968-017 136.521 (x-rays) spin rate is 55-60 rev. min., aspect 46, p. 35 
Explorer 37 137.590 ‘angle is" controlled between plus of minus 
(150 mW.) Be 
91968-1144 137.620 APT-t-picture sequence starting at 58eN de- 48, p. 39 
ESSA 8 ‘scending, providing coverage on entire sunlit 
portion of earth 
*#1969-037A 138.95 APT has been programmed off due to space- 50, p. 55 
‘Nimbus 3 craft attitude problems 
1970-0088. 136.77 ‘Tracking beacon’ (250. mW.) 53, p. 39 
TTOS 1 1315 APT (5 watts). Up to an 11-picture sequence 
starting at 59°S ascending, providing coverage 
‘over the sunlit portion of ‘the earth, An APT 
station can receive up to four pictures in a 
single pass 
*1970-025, 136.95 APT (5 watts). Remains off due to power con- 54, , 28 
‘Nimbus 4 Acts with other experiments on board 


3. Optical objects used for geophysical studies. (Also suitable for air density studies.) Addi- 
tional research interest is indicated by + for gravitational field, and f for rotational speed of 


atmosphere. Priority Priority 
‘1961-0018 NNN 3 $1967-082A Ariel 3 3 
1963-050D NNN 6 1968-090A Cosmos 2483 
Cosmos 44°05 $1969-108A Cosmos 316 
Explorer 328 41970-0638 Cosmos 472 
PAGEOSI = 6 
yr simultaneous observation programmes with small cameras 
Incl. Per. (km.) Ap. (km. Magn, ‘Remarks 
1963-049 NNN 20 1070 ‘1090 Plus 5 
1964-001 NNN 0 920, 930 Plus 5 cylinder, 8 x 1.5 m. 
1964-0538 Cosmos ct 00 360 Plus 4 eylinder shape 
1965-070F Cosmos 56 1360 1510 Plus 5 rocket body 
1965-073F Cosmos 36 1380 1690 Plus 5 rocket bedy 
1968-058. PAGEOS 1 85 2640 5710 Plus 2 


(With acknowledgment to COSPAR Bulletin, Dec. 1970) 
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By H. F. EVERTICK 
G/o. P.O, Box 36, East Melbourne, Vic., 2002 
(Times are in G.M.T.) 


A plea for help. An answering call. But 
yours’ truly tackles this ‘column this ‘month 
Without mich tid from anyone at the time of 
going. to press. Perhaps everyone is DX-ing 
fon the square-eyed monster! 

During June there were enough DX-peditions 
to satisfy most of the avid DX hunters and 
July seems no exception either. VKSNP_port~ 
able ‘Willis “Island. by Larry "Pace and his 
merry men ag set out in July “AR.” QSL3 
to K3RLY. Unfortunately sea conditions “had 
deteriorated so" much that the Mellish Reef 
{rip did not eventuate. Operations from Willis 
Were on all bands and the operating was first 
class 

Darleen WAGFSC, etc., passed through Mel- 
bourne and Perth ‘early’ in-June on her way 
to Mauritius where she was active as 3B8DK 
for A short. spell before embarking for Rod- 
riguez Island Where she activated 3B9DK from 
the last week In. the month. Troubles de- 
veloped with the 15 mx. part of the rig and 
the signals on 20 mx suffered for a time until 
the ‘antenna was "hoisted more into the air. 
She ‘Is due to leave Rodriguez late in July 
to continue her safari to 524, 5X5 and the like. 
At ‘the time ‘of writing, a 524 call seems pos 
sible, but the 5X3\ might be a little doubtful 
although in’ the last. few. months” licensing 
there has been restored, QSLS to VESAKV. 

Mention of 5X5 reminds me that SXSNA is 
active from there, Uganda has become a rarity 
Intely since the days of the VQ5s and even 
524 (previously VQ4) and SH3 (ex VQ3) are 
now almost as rare ‘as. the former French 
Colonies In Africa, From ‘that area 7Q7AA 
fs heard spasmodically on 20, very infrequent 
9)28, seldom any 9USs and OXSs, the occasional 
QS but several CRés, CRs and ZEs, 

Early in July the avid DXers had the pleas- 
ure tile)" of chasing, Martin as SCIEG" on. the 
Island of Fernando Poo in the Gulf of Guinea. 
Other ‘areas activated by him were to 
Equatorial Guinea and the Island ‘of Annobon 
(possibly as 3COON). 

‘Nearer home you’ will see elsewhere some 
notes on Tndon "The “addresses of some 
Of the local representatives of O.R.A.RI. are 
Riven as— 

YB2AB—R. Imam Purwito, Dj, Argopuro 

'No, 4, Samarang. 
YEAGA—Johannes Titaley, Gg. Sumatara No. 
B-5, Palembang. 

YBOJA—Dr. Dil Ampera No. 2, 
‘Kampus Universitas, Sumut, Medan. 
YCaBT—Aryanto, Djl. Indragiri No, $2, Sura- 


bala. 
YDSAI—Armeyn Ch., Djl. Pasar Raya No. 57, 
‘Padang. 

Others shown on the lists were YBIs AG, 
AK, BH; YB2s AJ. AR; YBIDD, YEIGA, YB. 
48¢, YBOUA and ¥B0s' AE, AC, AT. BY and 
CJ." The lists were sent on by’ VKZAOK, for 
which many thanks. Tt is noted that expat- 
Fiat's calls do not appear to have been ‘iisted. 

‘An ‘examination ‘of the sunpot predictions 
shows ‘that conditions on 10 mx will. become 
extremely spasmodic, 15 mx will probably be 
open most of the time during daylight hours, 
20-mx should be open during the day. som 
times at ‘night, and deep dips to fade-out 
around sunset and sunrise, 40 mx average dur- 
ing the day but opening’ by darkness—it you 
can find “the holes between the Intruders. 
40''mx: for locals during the day but opening 
well to all VK and ZL areas and beyond. Dy 
ight, and finally 160 ‘mx. opening at night. 
Several VKs worked through to KLICL on 
160 ‘mx _c.w. 

‘Ample DX is still available. On 80 we miss 
out on the DX which congregates around 3790 
KHz,"On. 40 SH3LV anda Gor two came 
through ‘well. On “15, Ws and JAs are. still 
plentiful with 3B8CZ still consistent. On 20, 
there is ample DX for all and among the less 
frequent calls heard were (s.s.b.) EABFF (Box 
860. ‘Las Palmas), CNSCG. EASES (list by 
CRGFA}, FK8AC. FOSS, JDIABO’ on Marcus 
Is. (QSL JAIBA), KS6DT (Dept. of ‘Education, 
Pago’ Pago, Am. Samoa, 96920), KX6NR. PYO 
DX-pedition to ‘Trinade 1s, not yet heard, VP- 
1AJ, VP2VI, ZD5F, ZLAOL/A on Campbell Is. 
(QSL _ZL2G%) often on 80 mx, ZMTAG (QSL 
KURLY)," YsuBJ_ (Bill, the Australian), YJEBL 
(QSL WeNJU), 5Z4KL. SPCAZ, SGIFF,’ SHIBX, 
SNGSPD Mary’ (QSL “Box 795 Kuching, Sara’ 
wak), 9NIMM (QSL K3WVQ), S¥4VV._ 

‘QSL cards are now under ‘circulation from 
the operation of VKOKB. 
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For PX hunters July should bring two new 
ones_in KC2GMF, Great Mammoth Fair, Box 
Il, Freehold, N.J. 07728, and KCOKC, Box 753, 
‘Shawnee Mission, Kansas 66201. 

‘A letter received from Mac’ VKSNI_ on Nor- 
folk Is., takes issue with June “A.R.” being 
incorrect. “He says there are three, not onc, 
of the Amateur fraternity resident on the 
Island and it is a Radio Amateur's paradise: 
anyone using the bands when open can expect 

"The other two are of course VKSJA 

Incidentally, VIAJF worked from 
Norfolk Is. from 2ird May to 6th June and 
greatly enjoyed his visit, I gather he worked 
Ssb. and ew., obtaining W.A.C. on both and 
experiencing very courteous’ pile-ups ‘on ¢.w. 
He also sald that a VK3 reckoned VK9 Norfolk 
Is, ‘was not DX! John used a 14AVQ and 
reckons 4/5 weeks delay must be allowed for 
the issue of ‘the licence. 

For S.w.l's comes a note that the EDP 
system will Introduce ‘a change in the S.w. 
Rumber ‘by the addition of a 0 between th 
State numeral and the existing three numeral 
personal number: ‘Thus SWL-L7777 will become 
SWL-Li0771.. This assumes that the EDP sys- 
tem ‘has been fed with the correct number. So 
there could be some changes in the numbers 
which, I am told, the EDP processing boys 
Wish to avold particularly where S.w.l's have 
had cards printed. 

‘Are you anti-list, pro-list_ or don't care? 
It’ “seems there are” demonstrators against 
everything if the performance on the afternoon 
of 10th June is any criterion, This probably 
Fesulted in ZKIMA going QRT, much to the 
chagrin of an enormous pile-up of Ws await- 
ing their turn ‘to be called in by KGUFT as 
MC. ‘The demonstrator, a VK2, did not work 
ZKIMA ‘then elther, He ‘was too busy calling 
to hear the Ws. having a quick conference 
agreeing to let him in." Most DX chasers 
deplore any kind of financial list and any rare 
DX station working to such a list_would soon 
be in dire ‘trouble. Most listeners who "had 
heard the enormous pile up on ZKIMA's fixed 
frequency ‘would not have fallen into the 
error of believing that was any financial listing 
—far from it.The old story of too many 
chasing too few. 

If a rare DX spot is activated it would 
take it a year every minute of every day at 
10 contacts per minute to work the other half 
million licensed Amateurs “in the world, ‘To 
work every licensed VK station it would’ take 
Rearly’ three days without a break. at the 
“leisurely” rate of 100 QSOs per hour! For- 

ely, not every Amateur is active, not 


hg. bands, but even so, the phenomenal pile- 
ups which occur for a rare one must. be 
heard to be believed. 

‘The good operator of the rare station works 
off his ‘own frequency (much to the annoyance 
Of the transceiver mob) and proceeds to peel 
off the layers with a. professional touch. "He 
wastes no time listening’ to stations busily call- 
ing out his own call sign. If you are in there 
he assumes you ‘are after him. He likes the 
quick clear call, your own call. sign, just 
once. This saves ‘time and QRM. To be ‘called 
in. by him ‘and then start telling him about 
your rig, name, antenna and general rag- 
chewing ‘aggravate all the other hopefuls in 
the queue. 

Come along now. How about some news? 
What about e.w.? What about r.tty.? ‘What 
has happened to our old faithfuls? 


* 
FEDERAL AWARDS 


COOK BI-CENTENARY AWARD 


‘The following additional stations have quali- 
fied for the Award: 


Cert. No. Call 


Cert. No. Call 


1356 WSRCI 1360 W6BDI 
1357 WE2sGO 1361 AX2AXL_ 
1358 WB2IEC 1362 PAOKGS/w2 
1359 AXSTE 1363, Q 
Vib.t/URL. Section 
Cert. No. Call 
28 AX4ZAM 
WIA. VILP.CC. 
New Member: 
‘Confirmations 


Cert.No. Call 52 MHz. 144 MEz, 
sO VKSZIM 5 


W.LA. 52 MHz. W.AS. AWARD 
New Member: 


Additional 
Cert. No. cant ‘Countries 
8 ‘VKSZKW i 


BEAM IN 
or OUT.. 


For MORE DX 


with 2 EEGE=yWT=3 


Automatic Aerial Rotor 


¢ Fingertip Control © Simple 
yet positive action gives ‘spot 
on" control of your antenna 
beam. 


Full details on request (use 
coupon below). 


* * 
EDDYSTONE EC10MkIil 


cee 


NOTE These FEATURES 


e “S" METER — carrier level 
meter. 

¢ FINE TUNING Control. 

LOW-LEVEL output available 
for recording purposes. 

© 550 kHz to 30 MHz in five 


ranges. 


Send in coupon below for Tech- 
nical Brochure. 


ONLY AVAILABLE from 


VIC.: 608 Collins St., Melbourne 3000. 
61-2668 


NSW: 64 Alfred St, Milsons Point 2061. 
s29-8068 

WA: 34 Wolya Way, Balga, Perth 6061. 
aougig 0%" One 

QLD: LE. BOUGHEN & CO.,30 Grimes 
St, Auchenflower 4086, 70.8037. 


STOLLE ROTATOR 
EDDYSTONE EC 10 Mk I 


Name -. 
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VHF 


Subsditor: ERIC. JAMIESON, VSL 
Forreston, South Austral 
Closing date for copy 30th of a 
‘Ail Times in ES.T. 


AMATEUR BAND BEACONS 
VKOGR Antarctica, 

VK3VE Vermont. 

VEAVV 107m. W. of Brisbane. 
VESVF Mt. Lofty. 

VKSVF Mt. Lofty. 

VK6VF Tuart Hill. 

VK6TS Carnarvon. 

VK6VE Mt. Barker. 

VKOVF Tuart Hil, 

VK6VF. (on by arrangement). 
VKTVF Devonport. 


VKSXI_ Christmas Island, 


HLOWI South Korea. 
ZEKLAA Cook Island. 
KHGEQI Hawai, 
KHGERU Hawaii. 


No notified changes to beacon list this month 
although It would. appear from "a report, in 
fhe Geelong, “Amateur ‘Radio’ ‘Television Club 
Newsletter that Phil) VKOPH (ex VKSPF) is 
tunning a beacon on a 24-hour basis on 53.440 
Miz. with the keyed ¢.w. call sign of VKOPH. 
Phil’ stens daily on 6 metres between 1906 
and 2000° hours. 

These notes are being prepared whilst on 
holidays in Alice Springs In VK8. They may 
therefore of necessity be incomplete and any 
correspondence arriving. at’ the end. of the 
month would be excluded from this issue. ‘The 


Weather is great, warm sunny days and cool 
nights. So “far ‘have not tracked down any 
f, aetivity here, but ‘may be able to do so 
Before I leave. At the last minute I decided 
against taking v.h.f. equipment with me owing 
to the weight and bulk ‘of the Kear required, 
When one. considers the equipment needed 
would include complete 6 and. 2 metre tx’ 
and associated power supplies, converters, rx 
and at the least two yagi antennas of reason 
able ‘size, masts, etc,, and these to be trans- 
ported over 800’ miles of generally rough un- 
Sealed roads, the task assumes some magnitude, 
and at this’ time of the year the chances of 
‘any contacts whatever are so remote on either 
band that it takes the bloom off the whole 
‘operation. Therefore T have contented myself 
with: bringing “a small compact 40 mx rig lent 
by John VK5JQ and which has provided some 
contacts over distances of 1,000 miles 

from’ about 10 watts, 


METEOR SCATTER 
Rod VK2ZQJ sent a further brief note to 
advise having, successfully worked VK4RO on 
by M/S ‘on loth June, ‘This came as 
Rod's reward for diligently sticking to a sked 
with David VK8AU in Tennant Creek which 
did not bear fruit. While on’ the subject of 
M/S, "in avery round-about way from Rob 
VKSAOT ‘comes news that Wally VKSZwW 
has added another State to his score for M/S 
by working George VK3ASV ‘during June. 
Congrats. Wally, but what about some notes 
of your genera activity in this direction please, 
From the pen of Bob VK3AOT, my most 
earnest scribe from VK3, comes advice that 
the first ‘V3 field day for the coming season 
will be held to correspond with the VI3.v.b.. 
field day on 25th and’ 26th September. This is 
welcome news as it may help with general 
activity. (Ineldentally, it is rumoured that the 
Successful winning team of the past three VK5 
field days—Bob Vi5zDX and Wally VKoZWW— 
are this year splitting up and will be entering 
as respective contestants; wonder if they will 
each be using the same site? Bob has. indi- 
cated that during every field day to be held 
this year in VK. he will be operating on 144, 
492, and 576 MHz. from Mt. Buangor, near 
Ararat, with special emphasis on getting 
through to Tony VKSZDY on 576, thus taking 
the 876 MHz. record from John VK5QZ. 
Melbourne Channel 1 repeater on fm. has 
been shifted from Carlton to Dunn's Hill, near 
‘Mt. Dandenong. The ‘service area is’ now 
expected to be about 100 miles with the possi- 
bility of some enhancement from tropospheric 
effects. The new ‘site has also Improved the 
coverage of the Melbourne area. 
George VK3ASV in Morwell continues to be 
up. at the front in vhf. activity and has now 
Successfully transmitted and received Amateur 
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TY_to Brian VK3BBB in Traralgon. Peter 
VKSTR and David VKSABC. both of Sale, are 
building a.tv. gear, while Dave VKIYEC has 
an excellent closed’ circuit a.tv. set-up work- 
ing, and is currently developing a 432 MHz. 
tere set-up for atv. 

Bob further advises 
Mildura where there are now at, least seven 
stations operating on six metres. This is good 
ews as their activity during band openings 
in the DX season will give an indication of 
the shortening of skip ‘conditions, indicative 
of a rise in the MUF and signifying the possi- 
bility of useful 2 mx contacts. Other 6 mx 
activity of interest’ includes contact between 
Kerry VKSSU at Ceduna and VK6ZCM in 
Perth on i2th June. Leigh VKSWA continues 
to operate nightly on 52.155 at 1900 and beam- 
ing east. 

David VKBAU in Tennant Creek sends a let- 
ter advising having worked JAQJEC and JRINP 
on 12th May. His DX log for May and June 
Should be of interest: 


15/3—0630—VK8KK on forward scatter. 
16/6—1715—JRIMUZ F2, 
22/30600—VKAKK forward scatter & M/S. 


increased activity in 


10/8—0700—VK5ZDX M/S. 
11/5—0100—VKSZDX M/S. 


David goes on to say “As you can see, 6 mx 
is never really shut. The signals from VK- 
5ZDX were really good, considering the fact 
he was running 80 watts pep. input and a 6 
element “yagi. The  modis-operandi between 
Bob and Twas to call alternate five minutes 
using break-in s.s.b. In this way, if a reply 
‘was obtained, signal reports could be immed- 
fately exchanged, “It is remarkable the amount 
‘of information that can be exchanged on a 
five-second burst using this technique. I occa~ 
Sonally hear good bursts from the VK beacon 
VKSVF on 53.000 MHz. 

“Present indications are that for very high 
power stations (Skw. p.e.p. erp.) a maximum 
Fange of 1,300 miles {s feasible. Signals rapid- 
ly. improve below this distance to. where 300- 
‘ow. pep. erp. is useful in the 800 to 1,100 
mile region. “Below this range, power require- 
ments tend to get_ more stringent again as we 
move out of the M/S region into the forward 
seatter area where pure brute force is nec- 
essary. Below 300 miles again, power require- 
ments drop off 

“It 1s not easy to generate 400 watts. pep. 
output at 52 MHz. as most Inears tend to run 
at only, 50% efficiency once you get above 
about "30° MHz. “Antenna gain” figures. also 
tend to be on the optimistic side too, and 
feedline losses are ALWAYS more than quoted. 
VKSKK and I both use heliax on our 6 mx 
antennae.” ‘Thanks David for your letter and 
the interesting observations contained therein. 


Mi MHz, BAND PLAN 

The following information has been supplied 
by George VKSASV of Morwell and is a band 
zoning report by the Eastern Zone of VK3. 
It'is submitted for the Interest of all those 
concerned with 144 MHz. activity in particular. 
Being in Alice Springs at the moment and. with 
a shortage of other news, it seems an appro- 
priate time to give this information an airing. 
Your thoughts on the matter would be grate- 
fully received by me, and if of sufficient gen- 
eral interest. could be included “in “Amateur 
Radio™ for others to consider. 

“The Eastern Zone last year set up a group 
to study a 144 MHz. band plan. or segment, 


results outlined and discussed ‘at recent general 
‘ath Dee., 


‘on spot frequencies between 144.406 and. 144.495 
MHz, thus 16 working channels at 6 KHz. 
Separation. This decision should not be too 
Testrictive on the individual operator, he may 
Still vf. off his working frequency outside 
the zone segment to net on or to work Es, 
rare DX or c.w., and. special “modes such as 
moonbounce, metcor scatter, aurora, back scat 
ter and/or record attempts, ‘etc. 

“First consideration, is, band planning neces- 

If'so, we would have to consider New 

Zealand ss they are currently considering the 
same thing, Also, near-by countries. in’ case 
of in-band. translators on orbiting or stationary 
(syne.) satellites. Should we have a confer- 
ence at Federal or National level to formulate 
such 3 plan? 


in drawing up a plan, thought would have 
to be given to existing’ services as well as 
future ideas, covering:— 

144.000 to 144.1—C.w. and DX, international 

moonbounce experiments, aurora and 
Back. seatter, 

1441 to 144.5—Free operation, perhaps with 

some zoning for regions. 

1445—“National a.m. mobile net frequency. 

4445 to 145.0_DX and experimental beacons. 

145.0 to 147.0—F.m. simplex nets (national 

146.0), repeaters and translators. (linear 
and hard limiting). 

147.0 to. 148.0—Experimental cross-band trans 

Tators. 

“The rest of the band not specifically allo~ 
cated, this being a testing area, Note in New 
Zealand, 144.65 to 147.75 is used as civil defence 
and AREC. nets similar to our W.LC.EN. 
Ieaving the ‘upper portion for free operation 
except. during emergencies. We should. there- 
fore ‘use this portion if we don't want to lose 
it to commerelal land-mobile  radio-telephone 
services 

“Finally, the a.m./s.s.b. or lower portion 
could” be’ further’ divided ‘regionally "where 
hecessary. England has had this for 20 years, 
in- which the whole country followed a band 
plan supported by the v.h.f, committee of the 
RS.GB. Their plan was reviewed and. sim- 
plified into four’ zones 12 ‘months ago. Here 
tn “Australia ‘and’ New Zealand this” sounds 
attractive until one considers the impractibility 
of having large unused portions in’ most areas 
‘with ‘the possibility that where there is a large 
population density it would be overcrowded. 
In’ a small. state like Victoria such a zone 
plan can be commonsense, 


REPEATER NEWS 


A new F.RS. report was prepared during 
June ‘and sent to ‘those who received the frst 
issue report released during February. Anybody 
who would like a copy of the report’ may 
obtain one by writing to the Federal’ Repeater 
Secretariat, P.O. Box 942, Crows Nest, N.S.W., 


It has been announced that the propoved 
beacons for Svdney will be installed at VK2WI 
Dural and will operate on 52.2 and 144.2. MH: 
a6 metre beacon for ‘Townsville (VIKA) wi 
operate on 52.4 MHz, when. licensed. 

New Zealand has been working on a 2 metre 
band plan. for the country. In the draft plan 
we received, they have made provision for all 
modes of operation, ‘There are fm. simplex 
channels every 90 ‘KHz. from 145.8 to 146.2 
MHz. with 145.85, 146.0°and 146.15 MHz, as the 
prime channels. 146.0 MHz, to be first. On the 
fm. ‘repeater, ‘side they “have allocated four 
channels on 700. KHz.  spaciny 
‘does "not ‘make them compat 
Inputs on 146.3, 35, 4 and 45 with the out) 
on M456, 65, i and 75." The three-channel 

m. repeater systems “have inputs on, 144.6, 

a7 with the outputs on 145.729,..775 and 
144.8 MHz. ‘is set aside as a ritty, net 
frequency, ‘The ‘beacons are on the “hundred” 

equal to the call area, eg. ZL1 on 148.1, 212 
on 145.2, ZL8 ‘on 145.8. and Zia on. 145.4 "MHz. 
‘The seginent 144.0 to 144.1 MHz. is set aside as 
DX and experimental working. 144.1 to 144.5 
MHz, is a keneral working segment, 

Our thanks to the various groups who have 
completed and returned the “recent question- 
naire ‘which will enable us to up-date our 
records. 

The ‘American magazines ('\73" in particul- 
lar) "have stepped “up fm. articles and adver- 
tising in their’ recent issues. F.m, hay really 
arrived in the U.S.A. In a recent 
magazine you can even buy a complete ready 
to-go Amateur repeater which is commercially 
made. There have been plenty of articles. in 
all the issues. “There is a good short article 
inthe March 1971. issue of "Ham Radio" by 
VETABK entitled “Plain Talk About Repeater 
Problems”. “It deals with intermodulation and 
desensitisation and discusses some of the solu- 
tions. Inthe ads., with the increasing number 
of local and Japanese fm. transceivers being. 
offered for sale, competition is forcing many 
‘of them to be ‘fitted with several crystals on 
the ‘major’ national frequencies. Also being 
offered for sale are continuously seanning 
monitor receivers for watching all the repeater 
channels in an area. 

‘The May issue of Region 1 LA.R.U. news 
Usts some 18 two ‘metre fm. repeaters oper= 
ating in Germany. Most of them are on 144.35 
MHz. in and 145.85 MHz, out, with tone calling 
for access. There is aiso a list. of some 63 
beacon stations in Region 1 on the 14, 28, 80, 
70, 144 and 432 MHz. bands. 

Note.—The details on page 13 of June “A.R.” 
under the ‘heading Project Australis will re- 
quire revision according to the latest informa 


tlon to hand. 
Federal Repeater Secretariat, 
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Listed below are the highest twelve [ 
iit ee eae 
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penis oe eer 
Sse erceneeteae rete 
Same, stings “will be alphabetical by i 
BOS os pin mer ie 
cea Fad ea ee 
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VKsMS 
VKGRU 
VKIAHO 310/326 
VKIKS 307/322 
VKGMK 303/324 
VKSAB 296/314 
‘Amendments: 
2/211 VKARF 
250/251 


VK2APK 
VARS 
vKATY 


vKauC 
VK2AAK 214/279 
VK3ZE 273/270 


vart 
VERIW 


213/213 
180/184 
165/172 
123/134 


273/300 


VichANac 232/292 
ViGAH 510/228 
cw. 

vK2QL 309/328 \VKKaNC 
ViGaliq joss VeaKB Hofer 
Viies? aayais © VRGARX 210/270 
Visi, 200/303 VKORU™ 200/200 
Vicar 30/30 6 Vary 0am 
VEGAGH 202/200 VKSTL 85/200 


New Member: 
Cert, No. Call ‘Total 
o” VKAFH 100/108 
Amendments: 
248/263 
188/200 


op: 


vKaRI VK2AHH 137/145 


VKARF 


VKSRU 317/343 
VKASD 315/330 
VE2AGH 314/334 
VKQVN 

VICKS, 
VKATY 


909/324 
302/314 
301/325, 
290/308 
290/298 
297/323 


300/338 
308/327 
306/321 
New, Members: 
Cert.No. Call ‘Total 
1st” VKSEY 
138 VK3LV 
‘Amendments: 
206/203 
274/298 
251/263 


107/108 
102/102 


VKaTL, 
VIKING 
VKARF 


VKZAHH 234/248 


VEAFH 187/196 


Wireless Institute of Australia 
Victorian Division 


A.O.C.P. THEORY CLASS 


commences 


MONDAY, 16th AUG., 1971 


Theory is held on Monday evenings 
from 8 to 10 p.m. 
Persons desirous of being enrolled 
should communicate with Secretary, 
W.LA., Victorian Division, P.O. Box 
36, East Melbourne, Vic., 3002. 


| (Phone 41-3535, 10 am. to 3 p.m.) 


REPAIRS TO RECEIVERS, TRANSMITTERS 


Constructing and testing: xtal conv., 
any frequency; QS-ers, R9-ers, and 
transistorised equipment. 


ECCLESTON ELECTRONICS 
146a Cotham Rd., Kew, Vic. Ph. 80-3777 
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IF YOU ARE STILL A “HOME- 
BREW” AMATEUR SEE US 
FOR YOUR COMPONENT: 


Gakw ing 

@ Glazed Ceramic Strain Insulators. 

@ Transistors, ICs,. Diodes, etc., (subject 
to availability). 

Condensers—Fixed and Variable. 
Transtormers—Power and Audio. 
Chokes—A.F. and Filter. 

Valves Receiving and “Transmitting, 


Ring, Write or Call 


WILLIAM WILLIS & CO. 
PTY. LTD. 

77 CANTERBURY ROAD, CANTERBURY, 3126 

Phone 836-0707 


reer 
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SILENT KEYS 
It is with deep regret that we 
record the passing of— 
VK2NP—C. F. L. Fryar 
VK3VX—A. G. Pither. 
VK6XG—C. W. C. Sirl. 
VK7ML—M. L. Loveless. 


Minimum $1 for forty words 
Extra words, 3 cents each 
HAMADS WILL NOT BE PUBLISHED UNLESS 
ACCOMPANIED BY REMITTANCE 

Advertisements under thls heading will be, 

only from Amateurs and S.w.l’s. The Publi 

reserve the right to reject any advertising which, 

in thelr opinion, Is of @ commercial nature. Copy 

must be recelved. at P.O. 38, East Melbourne, 

View, 2002, by Sth of the month and remittance must 
accompany the advertisement. 


ANTENNA for Sale: Ten element widespaced Yagi 
on two metres, on fity foot (rotable, mast (Hills 

ype) whe consist of 80, 40, 20. metre 
dipoles. feed lines and co-ax.' Prefer not 
fo" separate, Tho lot tor $00, John Storey, VK3AGO, 
Zig Zag Ad. Eltham, Vic. Ph. 439-8004. 


FOR SALE: Am. Pyo Bantam, all, transistorised 
table, output iaw., sultable for S2 or 148 Miz. 
Excellent ‘condition. with leather\ case” and. mike, 
- VKSZEI, 24 Seafield Ave... Kingswood, "S.A, 
Phone 7-4671 


FOR SALE: Antenna Rotator—Stolle rotator; the 
rotator with the transistorised, automatic control 
Unit, "The gear box has, been ‘modiied and stranath, 

replacement of the die-cast teeth of 
fhe fina ‘output wheel *by a hardened. mild stool 
ring gear securely bolted to the body of the wheel 
Accurately meshes with, the. final ‘worm drive 
Beautiful job by 2 skilled machinist. Rotator now 
ideally. suited for quad, X' beam or even larger 
antennas. Price $400.10. VK7KB, Darling St., 
Port Sorell, Tas. Phone 28-6133. 


FOR SALE: Complete s.s.b. station including: 
Heath “SB101 Transceiver $380, Heath SB640 ex. 
femal vio. $100, “Heath S860 loudspeaker $20. 
extra heavy duty ‘power supply ill accept 
$550. for the complete outfit, but Iam not inter- 
ested in offers at these bargain prices. The equio- 
ment is as new and can be viewed in operation 
by appointment. ‘Phone T. Dineen VK3TD Melb. 
7839611 of 787-1407 AH. or write C/o. P.O. Box 
256, Frankston Vic. 


FOR SALE: Dummy load. Heath HN31_ 50 ohm 
on-inductive dummy load. Has diode rectifier and 
filter to measure power output with a standard 
multimeter. In can, filled with 1 gallon of trans- 
former oil. Price’ S15. VK7KB, I. R. Pearson, 
19 St., Port Sorell, Tas. Phione 26'5133. 


FOR SALE: Esiate late Dale West, 
Transceiver, type TS310 with crystal 
Matching Power Supply type PS3i0. 
Booklets for both units. “Dynamic Microphone DMIg, 
$380 ‘the “lot or nearest offer. Contact” VKAIK, 
6 Cassia St., Edgehill, Calms, Oid. Ph. 070-53-2062. 


FOR SALE: Hallicrafters SX-117 triple conversion 
Receiver and Hallicratters HT44 Transmitter, Match: 
Ing. pair. Will transceive, All modes. All fi 
ities: Complete station, with manual 

and all other cables, power supply, 
S00w. 110 volt transformer. $495 0.n 
VKAVX, 20" Inglis St., Grange, Old: 


FOR SALE: Hills heavy duty three-section Tele- 
scopic Tower, 72 ft, three sets guys, tumbuckles, 
tc. top set insulated for 40 ‘mx and’ 80 mx 
Inverted” ves. THGOX Tribander, BN-8 Balun, 
Thad Rotator with, supporting ‘cage, co-axial and 
Gontro! cables, $495." Webster Gandspanner _ $30, 

wmsay Ave., West Pymble, N.S.W, 


st. 


Mk. | /o.w./a.10., 
te and” bibs pus” Si86, 


S0w. pep 
Lafayette HASOO Rx, a.mi.. bands 80-8 mx, xtal cal., 
$85. Codi 


{60:10 mx, 
Both $260. 


AS am/ow, Tk (8 x 5 x 


14w. 1./p.. 160-80-40 mx, 240v. a,c. p.8.u,/c.u, 

ec. "p.s.u., remote. ¢. mtr dummy, 
|, a.tu., rf.’ meter, $80. Mobiie Whip 
160-10 mx $25. Full Specs. on receipt 8. 


VK7MT, 185 "Punch Bowl d., 
7250. Phone 44-1382, 


FOR SALE: Pye Mk. 3 Transceiver, 53.082 MH 
ean 8.c. ‘operation 


' Linear Amplifier 20 

Rep. forced-alt, cooled, a.g 
L085, uly "motored ang safety, ’protactod, 8200. 
Contact’. Wille, VK3BB2, Ph. 308-181" ext. 454, 
‘or 12 Balmoral St., Laverton, Vic., 3027, a.h, 


FOR SALE: Pye Mobile Communication System (90 
Ke). Model PICA’ 8750, (A.1.0.) For In 
contact Mr. Rogers, Ph, 9.0420. “Michaclis 
150 Buckhurst St., South Melbourne, Vic. 


2F, new, with Channels A, B, 
Mad 2-Channel Tis 


FOR SALE: Yaesu Musen Transceiver FT200. At 


ondtiton electrical and. mechanical.” Original ‘pack: 
ings box. “3320. k. “Hotimann, 10. Oruca” St, "Too: 
woomba, Old 4356 


FOR SALE: 67 ft. Galvanised Telescopic Wind.up 

comp. with TH3 ‘and rotator 
motor ‘Gant unit. HS, balun doar Imotoy feeder, 
arc, Guldes and’ rigging incorporating bal 
80-40 mx Inverted Vee Ant. with 
feeder. “Complete coverage’ 10-15-20-40-80 metre: 
Phone Gosford 411903, VK2NI, or write "A. 
Nyhuls, 240 Burge Rd., Woy Woy, \N.S.W., 2266, 


munications Receiver, 1.7 t , S88/AM/CW, 
‘a3 new, $495.00." Swap new 8078" for two new 
GV6GTs ‘and one SSN7.VK3TD, C/o. P.0, Box 256, 
Frankston, Vic. Phone Meib. 787-1407 A\H. 


* plus professionally 
jer, Both used 


few ‘hours. selfing at fanded cost 4.” Bargain 
for dacriminating om. aperacr, “Aleo.ate" ol, 
Lthes. professionally. bound) “OST 1968, 1969. nd 
{970, $30. oth Jones, Albert. Rosd, ‘Melbourn 
View S04, 

SWAN 300 Transcolver, home brew heavy du 
Power Supply, vox, mic.," S70, "Noel "L-" Mattin, 
Wallace. St, "Balt, Old. daos, 


WANTED: Band-change motors and LR indicator 

drive transformer 24 volt Bendix. MN25 

Radio Compass insformers are marked 

Ti6 or A1S064. State price required. Also Vintage 

Radios complete with Horn Speaker, early 1920's, 

$204 price paid, send detalls.” O'Brien, Edgar Rd, 
3n Remo, Vic., 3925, ‘Phone’ 107 


WANTED-—Galony, VOC. DC, power aupoly and 
mgbile, mount. Power reau Beat 
mA. ‘os regulation, 500." BE. at 200. mA" 10% 

liletion, ‘negative iodv. BC at 35 mA. "G: How: 
ard, ViGKD," Eltham North, Vie., 3085.""Ph, 39.8060, 
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BAIL ELECTRONIC SERVICES 


(Proprietors: Fred and Jim Bail) 


Our business is to cater for the Radio Amateur with SSB equipment and accessories. It is not a side- 
line. As the sole authorised agent in Australia for the Yaesu Musen Co. Ltd. since 1963, it is our 
responsibility, and ability, to provide both general and warranty service, in a properly equipped work- 
shop, with a comprehensive range of spare parts. 


Personnel, including Interstate Representatives, are active licensed Hams, with business experience. 
Thus there is familiarity with Amateur requirements, and the value of service is realised. 


Sets are checked before sale. A three-conductor AC power cord with 3-pin plugs is installed in place 
of the twin cord (usually provided on imported equipment). 


A protective RF choke, where necessary, is installed at the antenna output socket. 


=" 
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CURRENT YAESU MODELS: 


| % FT-200 Transceiver, latest version ait pro- %* =FV-400 External VFO for FTDX-400 and 560. $98. | 
] AR lorvand fact 
vision for external VFO connection, and factory FRDX-400 Receiver, de luxe model. $395. 


| installed key click filter. $350. 
| * FV-200 External VFO for FT-200. $98. FLDX-400 Transmitter. $395. 


* 
* 
| % FP-200 Matching AC Power Supply for the * FL2000B Linear Amplifier. $375. 
* 
* 


| FT-200. $90. 


+ DC-200 Matching 12V. DC Power Supply for 
FT-200. $120. 


FTV-650 Six Metre Transverter. $160. 
FT-2F Two Metre FM 12V, DC Mobile Trans- 


* FT-101 Transistorised Transceiver, incorpora- ceiver. $269. 
ting the latest modifications. $675. 4 FP-2 AC Power Supply for FT-2F. ‘$65. 

* FV-101 External VFO for FT-101. $98. + FF-5S0DX Low Pass Filter. $22. 

TOK Tec, 1 OX400, 22 | oe alo Matching Spaaer, Spire PA vabon, | 
incorporating modified heterodyne frequencies. VHF Converters, CW Filters, Antennas, Rota- 


tors, and Amateur Station Accessories. 
All prices inc. S.T. and our personalised 90-day warranty. Prices and specs. subject to change without notice. 
BAIL ELECTRONIC SERVICES 60 SHANNON STREET, BOX HILL NORTH, 
| VIC., 3129. Telephone 89-2213 
| 
N.S.W. Rep: STEPHEN KUHL, P.O. Box 56, Mascot, N.S.W., 2020. Telephone: Day 67-1650 (AH 371-5445) 


South Aust, Rep; FARMERS RADIO PTY. LTD., 257 Angas St., Adelaide, S.A., 5000. Telephone 23-1268 
Western Aust. Rep.: H. R. PRIDE, 26 Lockhart Street, Como, W.A., 6152. Telephone 60-4379 
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PROPRIETARY LIMITED 


CUSTOMER SERVICE 


Distributors 

For Australian and 
International 
Manufacturers... 


TEST EQUIPMENT: 


RAPAR e BWD 
SWE-CHECK e HORWOOD 


Call and see our big range of test equipment 


SEMI-CONDUCTORS: 


TEXAS INSTRUMENTS 
FAIRCHILD AUSTRALIA ean 
PHILIPS @ DELCO e ANODEON R.F. TEST INSTRUMENTS 


1971-72 CATALOGUE NOW AVAILABLE, $3 


562 Spencer St., West Melbourne, Vic., 3003. Ph. 329-7888, Orders 30-2224 
City Depot: 157 Elizabeth Street, Melbourne, Vic., 3000. Phone 67-2699 
Southern Depot: 1103 Dandenong Rd., East Malvern, Vic., 3145. Ph. 211-6921 
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